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EXECUTIVESUMMARY 

This document presents results from the nonintrusive Stage 1 field activities for Operable Unit 

No. 13 (OU13) at the U.S. Department of Energy Rocky Flats Environmental Technology Site. 

Nonintrusive field activities for OU13 included radiological surveys, soil-gas surveys, surface- 

soil sampling, asphalt sampling, vertical soil profile sample analysis, and visual inspections of 

each IHSS. These activities were conducted as part of the requirements from the OU13 Work 

Plan for the Stage 1 Resource Conservation and Recovery Act Facility 

Investigation/Comprehensive Environmental Response, Compensation, and Liability Act 

Remedial Investigation (DOE 1992a). 

The purpose of this Data Summary is to describe the nonintrusive activities, summarize survey 

and analytical results, and make recommendations for further investigation or disposition of 
Individual Hazardous Substance Sites (IHSS). The MSSs included in the OU13 field 

investigation, as they are grouped for discussion in this report, are as follows: 

0 

0 

0 

North Chemical Storage Site (IHSS 117.1); 

Hydrogen Peroxide Spill Site (IHSS 191); 

Scrap Metal Site (IHSS 197). 

0 

0 

Middle Chemical Storage Site (IHSS 117.2); 

Building 551 Radioactive Site (IHSS 158) (no additional investigation needed; co-located 

within IHSS group); 
Waste Peroxide Drum Burial (MSS 169) (no additional investigation needed; co-located 

within IHSS group); 

0 

0 Valve Vault 12 (IHSS 186); 

(win) H:\WP\FLATSU)UlSDATA-Sl.lIbNS~.SUM 1- 16, 1595 
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Oil Bum Pit No. 1 (IHSS 128); 

Lithium Metal Destruction Sites (IHSS 134N & 134s); 

Solvent Burning Site (MSS 171); 

Waste Spills (IHSS 148); 

North Area Radioactive Site (IHSS 157.1); 

South Chemical Storage Site (IHSS 117.3); 

Fuel Tank 221 Spill Site (IHSS 152); and 

Caustic Leak (IHSS 190) (no additional investigation needed). 

MSSs 169 and 191 required no further investigation but are located in IHSS group areas that 
were evaluated for soil gas. MSS 190 is not part of an IHSS group and required no further 

sampling. 

This Data Summary discusses investigation methods and specific activities for. each M S S  and 

IHSS group. A brief description of each IHSS presents pertinent historical data and facility 

uses. The analytical data for each M S S  were summarized, compared to reference concentrations, 

and statistically assessed for each IHSS to accomplish the following: 

1. Determine the presence or absence of contaminants by comparing measured concentrations 

2. Begin the process of determining nature and extent of contamination. 
3. Evaluate sample sufficiency for characterization. 
4. Recommend additional sampling including intrusive activities necessary to complete 

to background concentrations and preliminary remediation goals (PRGs). 

characterization of the nature and extent of all contamination. 
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Recommendations were developed based on findings from the analytical summary and statistical 

assessment. These recommendations were compared with the preliminary evaluation and 

remedial categorization from the Proposed Plan for Reorganizah'on and Remediation of the 
Iruiustrial Area Operable Units at the Rocky Flats Environmental Technology Site (EG&G 

1994a). This preliminary evaluation document was designed to consider potential changes to 
previously planned work scopes that should result from collecting and analyzing new data. 

A recommendation for the extent and magnitude of additional sampling depends on the 

establishment of suitable data quality objectives (DQOs). As detailed in this report, the current 
sampling program has established constituents of potential concern from both surface-soil and 

soil-gas samples based on exceedances of background concentrations and PRGs. Intrusive 

sampling of subsurface soils and the groundwater will be necessary to complete characterization 

of contaminant nature and extent within OU13. 

Data presented in this report indicate that metals, semivolatile organics, and radionuclides 

exceeded background UTLs or PRGs at some locations. Soil-gas data provide basic information 

to determine future intrusive sampling locations. 

Tetrachloroethene sludge was found in MSS 134N during the soil-gas investigations. An 

evaluation of the analytical results of the sludge material from location SG13094 indicates 

concentrations of tetrachloroethene at 100,OOO parts per billion (ppb), trichloroethene at 860 ppb 

and 1,2-Dichloroethene (total at 1,100 ppb). In addition, semivolatile compounds were detected 

ranging from 42 to 1,400 ppb. Data from the soil-gas samples obtained in this IHSS and 

groundwater samples obtained from monitoring well P114889 downgradient of the MSS group 

were compared to the sludge sample. Tetracholorethene and trichloroethene were detected in 

both the soil-gas and the groundwater samples. 
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Descriptions of the analytes, concentrations, and locations within a specific MSS are discussed 

in the body of the report. 

Based on the conclusions drawn from this study, the following recommendations are made: 

IHSS group 117.1 and 197 is recommended for installation of three boreholes to the 

water table with the collection of sediment, soil-gas, and groundwater samples. 

IHSS group 117.2, 158, and 169 is recommended for installation of four boreholes to the 
water table with the collection of sediment, soil-gas, and groundwater samples. 

0 IHSS group 128, 134, and 171 is recommended for installation of four boreholes to the 
water table with the collection of sediment, soil-gas, and groundwater samples. 

0 IHSS 148 is recommended for installation of two boreholes to the water table with the 

collection of sediment, soil-gas, and groundwater samples. 

0 IHSS group 152 and 117.3 is recommended for installation of two boreholes to the water 

table with the collection of sediment, soil-gas, and groundwater samples. 

0 IHSS 186 is recommended for installation of two boreholes to the water table with the 

collection of sediment, soil-gas, and groundwater samples. 

Data usability was assessed in accordance with EG&G guidance. This assessment is discussed 

in Section 3.1.6. Only two potentially significant issues were found during the assessment, the 

first being that accuracy requirements were not met for target analyte list metals and additional 

metals. There is the possibility of a Rocky Flats Environmental Data System reporting error. 

Secondly, tritium was detected in Msate samples. 
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Adjacent and overlap samples were collected for IHSSs 186, 157.1, 117.3, and 190. Additional 

analyses for adjacent and overlap IHSSs included in situ HPGe surveys, surface-soil pH 

analyses, and surface-soil metal analyses at selected sample locations. IHSS 117.3 overlaps 

IHSS 172 of OU8 (Central Avenue waste spill) and is adjacent to IHSS 160 of OU14 

(radioactive spill). Plutonium and uranium were detected above background in surface-soil 

samples from IHSS 117.3 within the adjacent areas. Preliminary results from surfacesoil 

samples from IHSS 160 of OU14 indicate detections of lead and zinc above background. 
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a 

I 1.0 INTRODUCTION 

Preparation of this document meets the Stage 1 Resource Conservation and Recovery Act 

(RCRA) Facility Investigation (RFI)/Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Remedial Investigation (RI) Work Plan 

requirements to present the results of the nonintrusive Stage 1 activities for Operable Unit 

No. 13 (OU13) at the U.S. Department of Energy (DOE) Rocky Flats Environmental 
I 
I Technology Site (RFETS) located in Golden, Colorado. Figure 1-1 illustrates the site 

location and local topography. The nonintrusive Stage 1 (screening level) activities include 

visual inspections, surface radiological surveys (i.e., high purity germanium WPGe] and 

sodium iodide [NaT] surveys), soil-gas surveys, sediment sampling, vertical soil profile 

(VSP) sampling, and tank inspection/sampling. 0 
The Stage 1 activity is the first of a three-stage RFI/RI. These activities are pursuant to an 

Interagency Agreement (IAG) among DOE, the U.S. Environmental Protection Agency 

(EPA), and the State of Colorado Department of Public Health and Environment (CDPHE), 

dated January 22, 1991 (DOE et al. 1991). The IAG program addresses both RCRA and 

CERCLA requirements. The purpose of this Data Summary is to report analytical data 

resulting from the Stage 1 activity and make recommendations based on those data. 

1.1 BACKGROUND 

OU13 consists of 15 Individual Hazardous Substances Sites (IHSSs) located throughout the 
RFETS Industrial Area (Figure 1-2). A complete documentation of these IHSSs is detailed 

in the OU13 WI/RI Work Plan (DOE 1992a). 
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All IHSSs in the Industrial Area were evaluated according to criteria in the draft Proposed 
Plan for Reorganization and Remediation of the Industrial Area Operable Units (DOE 1994a) 

to assist in identifying those IHSSs that are candidates for closure or accelerated cleanup. 

The intention of the categorization is to allow for the expedited risk-based closure of the 

Industrial Area IHSSs by issuing a decision matrix equivalent to a Record of Decision (ROD) 

for each M S S  or group of IHSSs. This would occur before RODS are issued for each 

Industrial Area OU. This categorization process is designed to manage potential changes of 

previously planned work scopes based on the collection and interpretation of new data. In 

th is  Data Summary data collected during the Stage 1 activity are compared with the remedial 

categories. 

1.2 PURPOSE AND SCOPE 

The purposes of this Data Summary are as follows: 

e Describe the nonintrusive activities implemented during the Stage 1 investigation and 
compare these activities to the outline in the OU 13 RFI/lU Work Plan (DOE 1992a). 

0 Present analytid data for those nonintrusive activities in order to further characterize 
the IHSSs. 

0 Relate current data to the categorization of MSSs in the draft Proposed Plan for 
Reorganization and Remediation of the Industrial Area Operable Units (DOE 1994a). 

e Based on existing information, discuss contaminant fate and transport. 

0 Present a summary of findings and conclusions. 

Identify data gaps and make recommendations for subsequent stages of the RFI/RI. 

The Stage 1 activities for OU13 are designed to detect contamination at each IHSS primarily 

using non- or limited-intrusion . screening-level surveys. These surveys will provide an 
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assessment of the presence of contamination, and they will also be a step toward defining the 
nature and extent of the contamination that is present. The following are the activities for 

the Stage 1 investigations at each IHSS: 

0 

0 

0 

0 surface-water and sediment sampling; 

0 soil-gas survey; 

visual inspections of the physical setting; 

surface radiological surveys using both HPGe and NaI instruments; 

surface-soil sampling including sampling under asphalt or concrete; 

0 

0 

vertical soil profiles (6 inches); and 

soil borings listed in the OU13 RFI/RI Work Plan (DOE 1992a). 

This document presents the results of these inspections, surveys, and sampling events for 

each individual IHSS. All results of the surface radiological survey are included as 

appendices or tables. Once the investigations for the Stage 1 activities are completed, a 

comprehensive RFI/RI document will be prepared to summarize all of the information and 
fulfill the initial objectives of the RFVRI as defined in the OU13 RFVFU Work Plan (DOE 
1992a). 
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2.0 METHODS OF INVESTIGATION 

This section describes the investigative methodologies used during the data collection 

activities for the OU13 RFYFU Work Plan (DOE 1992a). 

2.1 HIGH PURITY GERMANIUM SURVEY 

In situ HPGe surveys were conducted at all 15 of the OU13 IHSSs. A total of 72 sites were 

surveyed for HPGe. The HPGe surveys were conducted in accordance with Environmental 

Restoration Program Division (ERPD) Standard Operating Procedure (SOP) GT.30 @G&G 

Rocky Flats, Inc. EG&G] 1994b). These in situ surveys were conducted to identify broad 

areas that are potentially contaminated with radionuclides. Included in the data are 

measurements for background. 

An HPGe detector is a semiconductor radiation detector that measures low energy X-ray- and 

gamma-ray-emitting radionuclides in soil in situ. The HPGe detector has a broad energy 

range, exhibits high resolution, excellent gain stability, moderate area averaging, and the 

ability to identify and quantify gamma-emitting radionuclides (EG&G 1993a). The HPGe 

detector allows detection and calculation of radionuclide concentrations in soil at the 

picocuries per gram @Ci/g) level for gamma-emitting radionuclides including, but not 

limited to, potassium40 (K-40); radium-226 (Ra-226); thorium-232 (Th-232); cesium- 137 

(Cs-137); americium-241 (Am-241); and uranium-233 (U-233), -234, and -235. The HPGe 

detects and calculates plutonium-239/240 (Pu-239) at the nanocuries per gram (nCi/g) level. 

The nominal detection radius for the instrument is 147.5 feet. The draft HPGe data, which 

include the percent error and Field of View information for each OU at WETS, are included 

in Appendix A. 
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In general, the HPGe detector is extremely accurate in identifying the presence of specific 

radionuclides by resolution of the measured gamma spectrum. In addition, some HPGe 

results indicate that inadequate shielding during HPGe surveys may lead to elevated activity 

readings resulting from "shine" from local buildings that process or store radionuclides. 

Building shine may be defined as the influence of buildings that contain radioactive materials 
and are located within the radius of detection of the HPGe instrument. For example, 

Building 444, which processed significant quantities of U-238, would show elevated U-238 

HPGe data in the vicinity of the building. Similarly, Building 664 stores mixed waste, 
which can contain U-238, Pu-239, Am-241, and other radionuclides. HPGe surveys near 
this building may show elevated activities of these radionuclides due to shine from this 

building. 

2.2 SODIUM IODIDE SURVEYS 

The NaI scintillation detector, also referred to as Field Instrument for Detection of Low 

Energy Radiation (FIDLER), is used for detecting gamma photons (EG&G 1993a). The 

detector consists of a single crystal of NaI to which a small amount of thallium has been 

added. The detector has a narrow field of view of approximately 1 foot in diameter when 

held 2 inches above the ground. This instrument is designed to measure the low-energy 

gamma rays and X-rays that are characteristic of americium and plutonium. The procedure 

for use of the FIDLER at WETS is outlined in SOP F0.16 (EG&G 1992b). 

NaI surveys were conducted at each sampling location in OU13 for health and safety 

purposes and to evaluate &d compare NaI readings to HPGe results in each IHSS. 
Locations and discussions of the NaI surveys performed to further evaluate HPGe readings 

can be found in the OU13 Technical Memorandum 1 Addendum to Field Sampling Plan 

(DOE 1994a). 
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2.3 VISUAL INSPECTIONS 

A site reconnaissance, or visual inspection, was conducted at each of the 15 IHSSs in OU13 

to accomplish the following: characterize and document the physical conditions of each area, 
identify hazards that may exist, identify special needs or requirements for collecting samples 

at each area, and plan the OU sampling strategies. 

Also identified during site reconnaissance were affected media such as stressed vegetation, 

(identified as plants that appeared to be wilting, had a loss of color compared to others of 

the same species nearby, were surrounded by bare patches of soil, showed a lack of vigor 
or lack of growth, etc.) soil staining, cracked concrete, and pavementkoncrete staining. In 

IHSSs where a specific sampling grid was not specified by the OU13 RFI/lU Work Plan 

(DOE 1992a), surface-soil samples were located based on these visual inspections. Further 

information on identification and locations for the surface soil samples can be found in 

Technical Memorandum 1 (DOE 1994a). Sites selected for sampling were approved by 

DOE, FPA, and CDPHE as defined in Technical Memorandum 1. 

2.4 SURFACESOIL SAMPLING 

Surface-soil samples were collected from locations specified in Technical Memorandum 1 

(DOE 1994a). A total of 107 surface-soil locations were sampled in OU13. No surface-soil 

sampling was performed for IHSSs 152, 169, 190, and 191. Table 2-1 summarizes the 

analytes for IHSS surface-soil sampling. 

Two methods of collecting surface-soil samples were employed during Phase I sampling at 

OU13. In unpaved areas, the Rocky Flats (RF) Method was used to collect the sample, and 

in areas where pavement or concrete covered the ground surface, grab samples were 
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collected after cutting a hole through the asphalt or pavement with an electric coring device. 

Both grab sampling and JW Method sampling were conducted in accordance with ERPD SOP 

GT.08 (EG&G 1993b). The RF Method was modified in GT.08 to require a five-point 

rather than 10-point composite for soil sampling at MSSs because there was no need for the 

extra volume of soil produced by a 10-point composite. 

2.5 VERTICAL DEPTH SOIL PROFILE SAMPLING 

The purpose of VSP sampling is to supplement and verify the field HPGe data by defining 

the vertical distribution of radionuclides that contribute to the gamma spectra in the top 6 

inches of soil. VSP samples were collected at 18 locations in OU13 in accordance with 

ERPD SOP GT.08 (EG&G 1993b). 

VSP sampling is accomplished by collecting discrete soil samples at 2-inch intervals 

corresponding to depths from 0 to 2 inches, 2 to 4 inches, and 4 to 6 inches (DOE 1992a). 

The samples are typically collected in exposed soil or gravel sites. 

2.6 SOILGAS SURVEYS 

Soil-gas samples were collected from locations specified in Section 7.0, Field Sampling Plan, 

of the OU13 RFI/RI Work Plan (DOE 1992a). A total of 579 locations were sampled in 

accordance with ERPD SOP GT.09 (EG&G 1992) and were analyzed using EPA Method 

524.2. 

Nineteen analytes and their corresponding target method detection limits (MDLs) specified 

in the OU13 RFURI Work Plan (DOE 1992a) are provided in Table 2-2. Analytes and 
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target MDLs in Table 2-2 are used for screening purposes in the summary discussion of this 

Data Summary. 

Before soil-gas surveys were conducted, all sampling locations were cleared for underground 

utilities. Small-diameter stainless-steel probes were driven into the soil either hydraulically 

or with an electric rotary hammer to a depth of 5 feet below the ground surface, except in 

M S S  128 where samples were collected at a depth of 15 feet. A vacuum was then applied 

to the probe to induce soil-vapor flow. The soil-gas samples were collected in adsorbent 

cartridges that were transported to a mobile laboratory and analyzed for volatile organic 

compounds (VOCs) (Table 2-2) according to EPA modified Method 524.2. 

2.7 ASPHALT SAMPLING 

Six locations were sampled for asphalt in OU13. These asphalt samples were collected at 

locations that exhibited radionuclide concentrations above background levels (based on the 

in situ HPGe survey data evaluation). Specifically, samples were collected from IHSSs 

117.2 and 134 South. Samples were collected following the methodology specified in ERPD 

SOP GT.08 (EG&G 1993b). Samples were collected using a core drill and 4- to 6-inch- 

diameter bits. The asphaltlconcrete was cored completely through to the underlying soil. 

The core was then removed, wrapped in aluminum foil, and shipped to RUST Geotech, 

Grand Junction, Colorado, for analysis. A listing of the radionuclides analyzed is presented 

in Table 2-3. 

2.8 ADJACENT AND OVERLAP ANALYSES 

Samples were analyzed for additional parameters in areas considered to be adjacent to or to 

overlap other IHSS areas according to the Integrated Field Sampling Plan (IFSP) @G&G 
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1994~). Additional parameters were analyzed in samples collected from MSSs 157.1 and 

117.3 because of the proximity of adjacent M S S  boundaries. 

2.9 LOCATION OF SURFACESOIL AND SOILGAS SAMPLING SITES 

Maps from the OU13 RFI/RI Work Plan (DOE 1992a) and Technical Memorandum 1 (DOE 
1994a) were used to locate surface-soil and soil-gas sample collection points. Fixed locations 

such as building comers and fences were used to locate the sample points. Measurements 

were made off the maps, and locations were determined with a tape and compass. Each 

location was flagged in the field. 

Global Positioning System (GPS) information will be used to verify field locations. All 

sample location information will be uploaded into a database for inclusion in the Geographic 

Information System (GIs) software. At the production time of this Data Summary 
approximately 78 percent of the surface-soil locations and 50 percent of the soil-gas locations 

have been uploaded with the GPS system for OU13. None of this information was used in 

this Data Summary. 

2.10 GEOGRAPHIC INFORMATION SYSTEM 

All maps and spatially referenced data have been created in a GIS format using the 

ARC/INFO= software. WETS map coverages, including OU and IHSS outlines, were 

obtained from EG&G. Analytical data were imported into the software to spatially represent 

analyte concentrations. 

lo 
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3.0 DATA EVALUATION 

This section presents the results of data collection for the initial phase of the Stage 1 activities 

for the OU13 Phase I RFI/RI. Data for individual IHSSs or IHSS groups are presented in 

Section 3.2. Historical and background information on the IHSSs and IHSS groups is detailed 
in the OU13 RFI/RI Work Plan (DOE 1992a) and the Historical Release Report (DOE 1992b). 

3.1 DATA EVALUATION METHODS 

Analytical results from the various sampling activities were obtained from the Rocky Flats 

Environmental Data System (RFEDS). Data for OU13 were generated on an IHSS-specific 

basis; however, analytical results for the various sampling activities are discussed by IHSS group 

as outlined in the OU13 Technical Memorandum 1 (DOE 1994a). 

Sediment and surface-water samples were not proposed as part of the original OU13 RFI/RI 

Work Plan (DOE 1992a). At the request of CDPHE, surface-water and sediment sample 

locations identified for OU13 activities were incorporated into the proposed locations listed in 

the OU13 Technical Memorandum 1 (DOE 1994a). The surface-water and sediment sampling 

activity for the entire Industrial Area is part of the OU12 scope of work. Results of sediment 

sampling will be discussed further in a pending OU12 data summary. 

3.1.1 High Purity Germanium Survey 

In situ HPGe surveys were conducted at 70 locations in 15 OU13 IHSSs in accordance with draft ' 

SOP GT.30 (EG&G 1994a). The in situ HPGe survey for OU13 measured radioactivity at the 

pCi/g level in surface soil for K-40, Cs-137, Ra-226, Th-232, U-235, U-238, and Am-241. 

Plutonium-239 activities were measured at the nCi/g level. 
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Expected background activities were elevated based on background HPGe data, Rock Creek data 

collected during the OU1 Phase I11 Investigation in 1991 and the OU2 Phase 11 Investigation in 

1993, and a literature search of background activities. These background values are shown in 

Table 3-1. 

The in situ HPGe data for OU13 were compiled on an MSS-specific basis; however, the results 

of this survey are discussed by IHSS group. As specified in the OU13 Technical 

Memorandum 1 (DOE 1994b), the OU13 IHSSs have been divided into the following groups: 

e 

e 

e 

e .  

e 

e 

0 

0 

IHSS 117.1 and 197; 

IHSS 117.2, 158, and 169; 

IHSS 186; 

IHSS 128, 171, and 1 3 4 0  and S); 

IHSS 148; 

IHSS 191 and 157.1; 

IHSS 152 and 117.3; and 

IHSS 190. 

The purpose of the in situ HPGe survey was to identify hot spots missed by previous soil 

sampling, and to screen large areas potentially contaminated with a variety of radionuclides. 

The information was used to assist in identifying surface-soil sampling locations. 

The HPGe in situ data collection assumptions are as follows: 

e 

e 

soil density = 1.5 grams per cubic centimeter (g/cm3); 

soil moisture = 10 percent; 

e vertical distribution = homogeneous; 

(vf) flats\01113\data-~11m\~~Ct-3 06/15/95 DRAFT 
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e 

e 

averaging depth = 3.0 cm; and 

air density = 0.001293 g/cm3. 

In general, the HPGe detector has high resolution and is considered extremely accurate in 
identifying specific radionuclides. However, in situ KPGe data may overestimate radionuclide 

activity in the soils due to the interference of shine from nearby buildings containing 

radionuclides. 

Results are affected by other site characteristics such as irregular or sloping topography, soil 

moisture, soil density, and distribution of the sources throughout the soil. Hence, these factors, 
as well as many others, limit the accuracy of the in situ HPGe data. Thus, all such data should 

be treated as qualitative rather than quantitative, and be interpreted using the discretion 

appropriate for any screening data. 
0 

A brief description of the various radionuclides measured by in situ HPGe follows. Specific 

discussions on each IHSS group are then presented. 

Potassium-40. K-40 is a naturally occurring radionuclide that was not used in significant 

quantities at WETS. However, K-40 above background activities may be present in WETS 

soils because of the use of Polar MelP deicer, which is composed of potassium chloride (EG&G 

1992~). Based on background activities identified in the literature search (Table 3-1), the range 

of reasonable background activities for K-40 is from 1.89 to 21.8 pCi/g. 

Radium-226. Ra-226 is a naturally occurring radionuclide. Background values shown in Table 

3-1 for this radionuclide are as high as 1.13 pCi/g. The Rock Creek UTb,,, for Ra-226 is 1.59 

pCi/g. In situ HPGe data for Ra-226 were obtained primarily for in situ HPGe detector sourcing 
purposes and for comparison of the total activities of Ra-226 and U-238 in the surface soils. 0 
(wpo flats\oul3\data-sum\sact-3 06/15/95 DRAFT 
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Nothing in the history of the IHSSs at OU13 leads to the conclusion that Ra-226 might be 

present in excess of natural background concentrations at any of the OU13 IHSSs. 

Thorium-232. Th-232 is the most abundant of the naturally occurring thorium isotopes. 

Thorium is not known to have been used in significant quantities for production purposes at 

WETS. Background activities of Th-232 could be expected to range up to 1.35 pCi/g. In situ 

HPGe data for Th-232 were obtained primarily to source the in situ HPGe detector. Nothing 

in the history of the IHSSs at OU13 &ids to the conclusion that Th-232 might be present in 

excess of natural background conditions due to radionuclide or hazardous waste contamination 

(DOE 1994a). 

Uranium-238. U-238 is a radionuclide that was used at WETS, especially in the 400-area 

buildings. Table 3-1 indicates that background activities of U-238 could be expected to be 'as 

high as 1.9 1 pCi/g based on wet-chemistry analysis from the Rock Creek area, while background 

values measured with in situ HPGe were as high as 2.3 pCi/g. 

Uranium-238 activities above 2.3 pCi/g were further analyzed, and the ratio of Ra-226 activity 

to the U-238 activity was determined. In naturally occurring materials, these two radionuclides 

should be in secular equilibrium. At equilibrium, the total activity of Ra-226 and U-238 should 

be approximately equal (Cember 1978; Faure 1977) and the ratio of the activities should be near 

unity. The in situ HPGe data for background soils indicate that this ratio is less than unity, 

varying from 0.35 to 0.51. The limits of analytical capability of the HPGe method may account 

for the variation and a ratio of less than unity. For this evaluation, activity ratios of Ra-226 to 

U-238 that exceed 0.35 are considered to be indicative of naturally occurring U-238 activities. 

In summary, only U-238 activities that exceed 2.3 pCi/g and are present with Ra-226 in a ratio 

of less than 0.35 (radium to uranium) were identified as anthropogenic. Of the 21 such 

occurrences within OU13, shine from storage areas is believed to account for many of these 
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readings. Further discussion of these Occurrences can be found within each respective IHSS 

group. 

Uranium-235. U-235 is a radionuclide with a very low abundance in naturally occurring 

uranium. Background activities of U-235 could be expected to be as high as 0.2 pCi/g based 

on wet-chemistry analyses conducted in the Rock Creek area and 0.10 pCi/g for in situ HPGe 

data. Building, 883 was the site of U-235 usage at WETS. 

Cesium-137. Cs-137 is a man-made radionuclide that is found in surface soils due to fallout 

from atmospheric testing of nuclear weapons. Soils that have remained undisturbed in recent 

years could have Cs-137 activities up to 1.37 pCi/g. Disturbed soils would have lower activities 

of Cs-137 because of the mixing of surface soils with less contaminated deeper soils. No data 

are available that suggest fission by-product materials were ever used in OU13. Therefore, all 

Cs-137 present is considered to have come from atmospheric fallout. 

Americium-241. Am-241 is an anthropogenic radionuclide and is a daughter product of the 

radioactive decay of Pu-241. Ameecium has been detected historically at WETS at above- 

background concentrations. For the purposes of this evaluation, only HPGe americium 

measurements above 0.1 pCi/g were considered to be above background. In addition, many of 

these locations were considered to be elevated because of shine from buildings that handled 

either plutonium- or plutonium- and americium-contaminated waste. Elevated americium 

readings within OU13 can be expected to result from shine from buildings such as Building 664 

that store transuranic wastes. In situ HPGe survey locations and the specific activity data for 

Am-241 are presented on Plate 1. Results of the in situ HPGe survey indicated specific 

activities for Am-241 above those that would be expected from the history of uses and releases 

of Pu-239 and Am-241 within OU13. Elevated Am-241 activities can be caused by interference 

from a daughter (Th-234) of naturally occurring U-238. It is suspected that the software e 
(wpf) flats\oul3\data-sum\sccl-3 06/15/95 DRAR 
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program Nuclear Materials Analysis Program does not differentiate between the two isotopes 

Am-241 and Th-234. The energy level of Am-240 is about 3 KeV less than that of Th-234 and, 

as a result, some detections of americium may be Th-234 interference. Evaluation of the Am- 

241 and U-238 data should indicate how much of the interference from Th-234 is responsible 

for elevated Am-241 concentrations. Additionally, Am-241 measurements could be the result 

of interference from thorium, Plate 1 illustrates the location of elevated americium activity 

compared to OU13 IHSSs. 

Plutonium-239. Pu-239 is a man-made radionuclide that has been used in numerous machining, 

casting, and chemical operations at WETS. Plutonium has been detected historically at WETS 

' and is present at concentrations above background. The minimum detectable activity (MDA) 

of Pu-239 with the in situ HPGe detector used at WETS are three orders of magnitude higher 

than with the laboratory wet chemistry method (nCi/g). Pu-239 values above the MDA of the 

in situ HPGe detector (0 nCi/g) are usually considered to be potentially above background. 

However, the Pu-239 HPGe results above 0 nCi/g for OU13 may be attributed to the influence 

of shine from the low-level waste storage areas that contain Pu-239-contaminated waste. One 

example is Building 664, which stores transuranic wastes. 

@ 

Based on slightly elevated in situ HPGe results for Pu-239, three additional surface-soil samples 

and two additional vertical soil-profile samples were added to IHSS Group 117 and 197. 

The in situ HPGe survey conducted for OU13 revealed concentrations of Am-241 that were 

higher than those concentrations historically found in this area and also higher than the 

concentration that might be expected based on review of the area history. Therefore, the 

veracity of the in situ HPGe survey was in question. 

(wf) fhlS\OUl3\&ta-nrm\sst-3 06/15/95 DRAlT 



Rocky Flats Environmental Technology Site 
Operable Unit No. 13 

Data Summaw No. 2 

Manual: RFp/ERM-95-00000 
Section: 3, Rev. 0 
Page: 7 of 58 
Effective Date: 6/16/95 
Organization: Environmental Management 

To determine the adequacy of the HPGe data, a comparison was made between that data and 

data collected by VSPs. 

A total of 25 HPGe survey locations out of 43 total sites in OU13 detected Am-241. Of these 

25 survey locations, 11 locations had VSP samples either co-located or within about 50 feet, 

notwithstanding HPGe station 1-13. Only one location of the 11 also identified Am-241 in the 

VSP sample. This survey location is station 1-13 in MSS 186, which is roughly 100 feet 

northwest of VSP sample location VP30894. The in situ HPGe survey has a radius of influence 

of 50 feet, so correlation of HPGe station 1-13 with VSP location VP30894 is tenuous. 

However, no other sample location is closer to HPGe station 1-13. The in situ HPGe for this 

site reported Am-241 at 0.15 pCi/g; the VSP indicated Am-241 at levels of 2.88, less than 0.050 

(MDA), and 0.14 pCi/g for soil depths of 0 to 2 inches, 2 to 4 inches, and 4 to 6 inches, 

respectively. 

Therefore, little or no correlation seems to exist between Am-241 hits reported by the mobile 

HPGe survey and the VSP and surface soils analyzed by the laboratory (Table 3-2). While the 
veracity of the laboratory analysis of the VSP samples is also questionable, the difference 

between the mobile and laboratory HPGe analysis is more than an order of magnitude. Hence, 

the in situ HPGe results probably fail to accurately represent Am-241 activity at OU13. 

3.1.2 Sodium Iodide Surveys 

NaI surveys were performed at every soil-gas location in OU13 as part of the health and safety 

clearance. In addition, selected areas for NaI surveys were also identified based on in situ 
HPGe results. These surveys were evaluated and illustrated in the OU13 Technical 

Memorandum 1 (DOE 1994a). 

( ~ 9  fl~ts\0~13\data-s~m\s~l-3 06/15/95 DRAFT 
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For example, at the request of CDPHE, an area in IHSS 197 was selected for an NaI survey 

based on elevated HPGe readings. A grid 140 feet by 24 feet was used to further define the area 
of radioactivity (DOE 1994a). 

The NaI surveys were conducted in accordance with SOP F0.16 (EG&G 1992a). Field notes 

and data logs for NaI detector results and additional information on the NaI surveys are detailed 

in the OU13 Technical Memorandum 1 (DOE 1994a). 

3.1.3 Vertical Depth Soil Profiles 

To supplement and verify the in situ HPGe results, at least two VSP samples were taken per 

IHSS or IHSS group. The VSPs are taken from the top 6 inches of soil, at depths of 0 to 2, 2 

to 4, and 4 to 6 inches. These samples were collected only in exposed soil sites to determine 

the vertical distribution of gamma-emitting radionuclides contributing to the in situ HPGe survey 

readings. VSP samples were not collected under concrete or asphalt due to the shielding of 

these dense surface materials. The VSP samples were analyzed by laboratory HPGe. Analytical 

data, MDAs, and error terms from these analyses are included in Appendix A-2. To identify 

VSP values potentially above background, the error term was subtracted from the sample value 

and compared to background activities for surface soils identified in the OU6 Technical 

Memorandum No. 4, Chemicals of Concern, Human Health Risk Assessment, Walnut Creek 

Priority Drainage (EG&G 1994d). 

3.1.4 Surface-Soil Sampling 

Analytes for surface-soil sampling are summarized in Table 2-1. The analytical results of 

surface-soil sampling were used to characterize contamination at each IHSS by identifying 

detected analytes including those reported as estimated concentrations below the MDL, 0 
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examining the detection frequency, delineating locations and areas of detection, and identifying 

areas that require additional characterization. Areas of potential concern were identified by 

comparing reported concentrations with chemical-specific background levels and preliminary 

remediation goals (PRGs). Results of sampling in the Rock Creek area during the 1991 OU1 

Phase III investigation and the 1993 OU2 Phase Il investigation comprise the background 

database (EG&G 1994d). For each analyte, an upper tolerance limit (UTL) with 99 percent 

confidence and 99 percent coverage (UTLIw) was calculated assuming the background data 

were normally distributed (DOE 1994a). Surface-soil concentrations were compared to the 

reported m,,. 

New background data for fallout radionuclide activities have been developed but were not 

available for this Data Summary. Table 3-3 contains these fallout radionuclides as they are 

presented in the Background and Soils Characterization Program Report - Rocky Flats 

Environmental Technology Site @G&G 1995a). 

PRGs were obtained from the Programmatic Risk-Based Preliminary Remediation Goals for the 

Rocky Flats Plant (DOE 1994b). Programmatic PRGs have been calculated for various scenarios 

at WETS to obtain contaminant- and medium-specific levels of exposure that will protect human 

health. Ecological effects were not considered in the development of PRGs. For screening 

purposes, the residential PRGs were used because they are the most conservative concentrations 

among the various surface-soil exposure scenarios. Decisions on future land use will provide 

the basis for the PRGs that will be used to determine remediation levels. 

If both a PRG and a background concentration were available for an analyte (e.g., for most of 

the inorganic analytes) the process was to make a comparison to background first, and then 

compare to the PRG. If a particular analyte exceeded background it was carried forward 

through the PRG comparison. If the analyte was present at less than background, it was dropped 

(wpf) ~Is\ou~~\~~~~-suIu\Ecc~-~ 06/15/95 DRAFT 
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from further consideration. This helped prevent characterization of existing background levels 

as site contamination and removed the consideration of potential risks associated with naturally 

occumng levels. Arsenic and beryllium PRGs are less than the background mIw 
concentrations and were not identified for further evaluation unless background concentrations 

were exceeded. Background was assumed to be zero for organic analytes. PRGs are not 

available for lead, cobalt, cesium, lithium, aluminum, iron, magnesium, potassium, sodium, Cs- 

134, and gross alpha and beta. 

An average concentration for the detected analytes was calculated from data for each IHSS using 

positive reported values including estimated, or "J" (for organics) and "B" (for metals) qualified 

concentrations, and using one-half the sample quantitation limit (SQL) for samples reported as 

non-detects. In determining the frequency of detection of a particular analyte, one duplicate 

sample result was selected over the other according to the following criteria: 

0 

0 

0 

the higher of two positive values was used; or 

a positive value was used over a reported SQL; or 

the lower of two SQLs was used. 

Tables presenting sampling results and summaries for each IHSS are presented in the Tables 

section of Volume I and in Appendix C. 

Figures and plates that show surface-soil sampling locations and concentrations of analytes 

detected at the various IHSSs, respectively, have also been developed. These graphical 

representations of the data are cited throughout the report. Eleven plates have been prepared 

for this draft report. Each plate contains plotted concentrations of detected analytes. Inorganics 

shown are those concentrations that exceeded u"l+,/9Q background levels. Organic analytes were 

grouped for ease in presentation. Organic analytes that exceed PRGs are identified separately. 

(wp9 flaLl\0~13\data-~~~~\stct-3 06/15/95 DRAFT 
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Results of pH and total organic carbon (TOC) analyses were available and have been included 

with the IHSS data sets in Appendix C. 

At the request of CDPHE, VOCs were added to the parameter list for surface-soil samples 

collected in IHSS Group 117.1 and 197. One surface-soil grab sample from IHSS 134 North 

was also identified for VOC and target analyte list (TAL) metal analysis. 

3.1.5 Asphalt Sampling 

I Asphalt samples were collected from paved areas where elevated activities were previously 

identified by the HPGe and NaI surveys. This series of samples was collected to determine 

whether the levels of radioactivity detected were a result of surface contamination or a result of 
"breakthrough" from a radiological source below the asphalt. Seven asphalt samples were 

obtained from OU13, with the results listed in Appendix B. Results were compared to PRGs 

and surface-soil background concentrations (EG&G 1994d). 

3.1.6 Data Quality Assessment 

To evaluate achievement of data quality objectives (DQOs), the Rocky Flats Procedure for 

Evaluation of ERM Data for Usability in Final Reports (EG&G 1994e) was used. Although this 

guidance had not been completed at the time of the OU13 Work Plan preparation, this Data 

Summary document followed the guidance in evaluating surface-soils data. Measurements of 

data quality identified in this procedure include precision, accuracy, representativeness, 

comparability, and completeness (also referred to as PARCC parameters). Precision, accuracy 

and completeness are quantitative measures of data quality; representativeness and comparability 

are qualitative statements that express the degree to which sample data represent actual 

conditions and describe the confidence with which one data set may be compared to another. 

Comparison of real samples with quality control samples is an additional aspect of this 

(vf) fht~\0~13\dats-~\sae(-3 06/15/95 DRAFT 
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evaluation. After completing data evaluation, overall conclusions regarding the achievement of 
DQOs can be made and are provided at the end of this section. Before presenting the results 

of this evaluation, basic information about the DQOs for OU13 and a summary of validated data 

for OU13 are provided below. Summary tables are included as Appendix D. 

Overview of DOOs for OU13. The OU13 RFI/IU Work Plan (DOE 1992a) identified DQOs 
for OU13 RFI/RI activities. The purpose of these objectives was to accomplish the following: 

e 

e 

e 

Define the data needs for each of the RFI/RI tasks. 

Coordinate activities to support those needs. 

Ensure the quality and quantity of the resultant data. 

These objectives were determined based on a three-stage process. The first stage involved 

identifying the types of decisions the data needed to support. Considerations included 

identification of the ultimate data users, evaluation of existing data, development of a site 

conceptual model, and identification of data objectives and decisions. The second stage involved 

identifying data uses and needs. Considerations included identifying data uses, data types, data 

quality needs, and data quantity needs; evaluating sampling/analysis options; and reviewing 

PARCC parameter information. The third stage involved designing a data collection program. 

More details on this process can be found in the OU13 RFI/RI Work Plan (DOE 1992a). As a 

result of this process, six major data objectives for OU13 were identified and are contained in 

Table 5-1 of the OU13 RFI/RI Work Plan. 
. 

Of the data objectives identified for OU13, two are of primary importance for evaluating the 

results of Stage 1 data collection activities: 

(wpo fl~t~\0~13\data-~~~klrm\scet-3 06/15/95 DRAFT 
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Establish the presence or absence of contaminants at each sampling site or MSS. 

Identify the nature of contamination including affected media and the concentration, type, 

physical state, and quantity of contaminants. 

Summarv of Validated Data. All surfacesoil samples were collected as specified in the OU13 

RFI/RI Work Plan (DOE 1992a). A total of 118 surface-soil samples were collected within 

OU13 for analyses, 11 of which were field duplicates. Samples were sent to the WETS 

subcontractor laboratory under the direction and management of WETS personnel. Analyses 

were conducted as specified in the following documents: General Radiochemistry and Routine 

Analytical Services Protocol (GRAASP) @G&G 1991); EPA Contract Laboratory Program, 

Statement of Work for Inorganic Analysis, Multi-Media, Multi-Concentration (EPA 1988); EPA 

Contract Laboratory Program, Statement of Work for Organic Analysis, Multi-Media, Multi- 

Concentration (EPA 1991); and EPA Test Methods for  Evaluating Solid Waste, 

PhysicaNChemical Methods, SW-846,3rd Edition (EPA 1990). Analyses were completed for the 

following analytes: 

EPA Contract Laboratory Program (CLP) metals TAL (7/88); 

additional metals by CLP methods (cesium, lithium, molybdenum, strontium, and tin); 

total radiochemistry (Am-241, gross alpha, gross beta, Pu-239/240, tritium, U-233/234, 

U-235, and U-238); 

e EPA CLP semivolatile organics; 

SW-846 volatile organics; 
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e pH; and 

e percent solids. 

After the analyses were completed, all data were sent by WETS to an independent, third party 

subcontractor for data validation in accordance with the Rocky Flats Sitewide Quality Assurance 

Project Plan (EG&G 19940. Procedures used to validate the data are specified in the national 

functional guidelines for data validation (EPA 1994 a,b). After the evaluation, validation codes 

were assigned to the data. The "V" validation code indicates that the data meet all validation 

criteria; an "A" code means that the data meet the primary validation criteria, but not all 

criteria; and the "R" indicates rejected data that do not meet the primary validation criteria (EPA 

1994 a,b). All data rejected during the data validation process are presented in Table D-1. 

The validation process was completed for all OU13 surface-soils data with the exception of those 

data for IHSS 157.1. Although data for this MSS were not validated when this draft was 

written, these data were considered to be usable until and unless rejected during the upcoming 

data validation. No systematic analytical problems were observed for these data. The results 

of samples collected at IHSS 157.1 were reviewed and baseheutral acid (BNA) surrogate 

recoveries were found to be below 10 percent for the following five samples: 

Location Sample ID Sample Collection Date Parameter 

SS301193 SSG1704JE 7-Jun 94 BNA CLP 

SS301193 SSG1799JE 5-Aug 94 BNA CLP 

SS301093 SSG1703JE 2-Jun 94 BNA CLP 

SS301293 SSG1705JE 2-Jun 94 BNA CLP 

SS301393 SSG1706JE 2-Jun 94 BNA CLP 
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a. 
It appears that the results of these analyses will be rejected; however, the DQO assessment was 

not adjusted on the basis of this finding. 

PARCC Evaluation Process. The following sections, numbered 1 through 5, contain the results 

of the data evaluation using the five PARCC parameters: 

1. Precision - Precision is a quantitative measure of data quality that refers to the reproducibility 

or degree of agreement among replicate or duplicate measurements of a parameter. The closer 

the numerical values of the measurement, the lower the relative percent difference (RPD) and 

the greater the precision (EG&G 1994e). 

To evaluate precision as defined by the Evaluation of ERM data for Usability in Final Reports 
(EG&G 1994e), data for field-duplicate samples and their corresponding samples were assembled 

in Table D-2. This table only included data.where at least one member of the pair had a 

detected concentration and both members were validated, non-rejected data. A total of 11 field 

duplicate surface-soil samples were collected and analyzed for the same parameters as the real 

samples. The OU13 WVRT Work Plan (DOE 1992a) specified that duplicate samples were to 

be collected at a frequency of one pair per 20 samples, or 5 percent. The actual duplicate 

collection frequency was 9 percent; thus, actual duplicate collection exceeded the minimum 

requirements established in the OU13 RFI/RI Work Plan. 

To assess precision, the RPDs for each sample pair were calculated using the following equation: 

RPD =([Cl-c;l/[( Cl+CJ/2]) x 100 

where: 

Cl= Concentration of the analyte in the real sample 

C2= Concentration of the analyte in the duplicate sample 
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For those samples where one of the pair was not detected, the RPD was considered not to be 

calculable (NC) and was not included in the accuracy evaluation. In accordance with the data 

evaluation guidance @G&G 1994e), those samples with RPDs greater than 40 percent were not 

considered to be within accuracy goals. However, because the purpose of the Stage 1 sampling 

activities is to serve as a screening mechanism to focus future stages of investigation, these data 
are still considered usable for screening purposes. During decision making at individual IHSSs 

these data are considered to be estimated. In a few instances, some of the data are not 

considered to be usable, even with an "estimated" qualification attached to them. These data 

are those where there is an order of magnitude or greater difference between members of the 

sample pair in addition to having an RPD greater than 40 percent. These data are not considered 

to be of sufficient quality to be used for their intended purpose. These are as follows: 

MSS/Location Real Samples Duplicate AnaIyte 

117.2/SS305993 SSG1752JE SSG1842JE tritium 

117.3/SS307993 SSG 1773JE SSG1832JE tritium 

157.1/SS300493 SSG 1 6 9 7 ~ ~  SSG1804JE tritium 

158/SS304593 SSG 1738JE SSG 1820JE copper 
17 USS302493 SSG1717JE SSG1808JE tritium 

To summarize the overall precision of the sample population, Table D-3 was created. The 

overall precision compliance goal for surface soils was 85 percent as specified in the evaluation 

guidance (EG&G 1994e). Table D-3 indicates that precision goals were not met by the 

following: cesium (metal), Am-241, gross beta, pU-239/240, tritium, and U-235. However, 

cesium (metal) and tritium were primarily based on "J" qualified (estimated) data; thus, the 

reported results were close to the instrument detection level and would have a lower level of 

precision. The gross beta and U-235 data were at 82 perdent and 83 percent overall precision, 

which is reasonably close to the 85 percent comparison value and they do not require any overall 
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qualification. Because only two semivolatile sample pairs were available it was not possible to 

thoroughly assess precision for this analyte group. Based on these two samples, 2- 

methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, bis(2-ethylhexyl)phthalak, carbazole, di-n-butyl phthalate, dibenzofuran, 
fluorene, naphthalene, and pyrene did not meet 85 percent precision goals. However, the 

evaluation for the semivolatiles is not significant because of the limited data set. 

Overall, the data precision for the sample population is considered to be adequate for assessing 
the presence of the contaminants in OU13 at the screening level. No additional sampling is 

recommended based on the overall compliance with precision goals and only relatively minor 

deviations from these precision goals. 

0 2. Accuracv - Accuracy is a measure of overestimation or underestimation of reported 

concentrations and is evaluated from the results of spiked samples. The procedure for 

determining accuracy will vary according to differences in the number of measurements and the 

precision of the estimates (EPA 1992). 

As required in this report, accuracy is evaluated by comparing the required analytical method 

and required detection limit (RDL) with the actual method and its limit for each medium and 

analyte (EG&G 1994~). 

The OU13 RFI/RI Work Plan (DOE 1992a) specified Analytical Levels IV and V for surface- 

soil samples following those methods identified in the GRRASP Parts A and B (EG&G 1991). 

Level IV is required for conventional analytes and requires use of EPA CLP methods with 

stringent quality assurance (QA) and quality control (QC). Level V is required for radionuclides 

and involves high-quality nonstandard analytical methods, particularly those identified in the 

GRRASP. Table 5-3 of the OU13 RFI/RI Work Plan (DOE 1992a) and Appendix B of the IFSP 

(EG&G 1994c) contained required detection limits (RDLs) for analytes to be evaluated. In 
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addition, Table 10-2 of the OU13 RFYRI Work Plan (DOE 1992a) contained required analytical 

methods, RDLs, and DQOs for analyte groups. In summary, the OU13 RFYFU Work Plan 

(DOE 1992a) required the EPA CLP methods for target compound list (TCL) volatiles and 

semivolatiles, TAL metals, and a few additional metals. The GRRASP procedures were 

required for radionuclide analysis, The appropriate analytical methods were used for all required 

analytes. 

Table D-4 contains a summary of elevated detection limits that were identified as a result of 
comparing the RDL to the actual detection limits used for OU13 surface-soil sample analyses. 

As shown in the IHSS-specific tables, a significant number of analyses had detection limits above 

the required limits. 

For the most part, TAL metals and additional metals had elevated detection limits at each MSS. 
The detection limits reported by WEDS corresponded to those numerical limits for water 

samples rather than soil samples. Further, concentrations below these detection limits are 

consistently reported. The possibility of erroneous detection limits in WEDS data is being 

investigated. If a reporting error is determined not to have occurred, the metals data for all of 

the OU13 IHSSs requiring metals analyses will not be considered accurate enough to meet DQOs 

for OU13 and the IFSP (EG&G 1994~). 

For those IHSSs requiring analyses for organics, elevated detection limits were identified for the 

following: 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone, bromomethane, and vinyl 

acetate. With the exception of acetone, none of these compounds is known to have been used 
in production-related activities at WETS or is expected to be a contaminant in the OU13 IHSSs. 

Acetone is known to have been used in significant quantities in production-related activities at 

WETS, but it is highly volatile and therefore is not expected to be persistent in surface soils. 

Overall, the organic analyses are considered to be sufficient to meet the accuracy requirements 

for OU13 DQOs for purposes of screening areas of soil contamination. Use of the few analytes 
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with the elevated detection limits in risk assessments or for other statistical purposes may require 
some data qualification because of the elevated detection limits. 

For those IHSSs requiring analyses for radionuclides, elevated detection limits were identified 

for Cs-137, Ra-226, and Ra-228 at MSS 117.2; Pu-239/240 at IHSSs 117.2, 117.3, 134(S), 

148, and 186; gross alpha at IHSSs 117.2, 157.1, 158, and 171; and tritium at IHSS 197. For 

all of these radionuclides, the elevated detection limits were still below the background 

comparison values with the exception of tritium at two sample locations. At IHSS 117.1, sample 

location SS10093, the detection limit for tritium was 1,OOO picocuries per liter @Ci/L), and at 

IHSS 197, sample location SS309793, the detection limit for tritium was 600 pCi/L compared 
to the background comparison value of 500 pCi/L. At least one other tritium sample with 

detection limits below background was available in both of these IHSSs; thus, no additional 

sampling for tritium is required to meet DQOs. Although the detection limits for many 
radionuclides were above RDLs, the detection limits were still low enough to enable assessment 

of the nature and extent of contamination in surface soils in OU13. 

3. ReDresentativeness - Representativeness is a qualitative characteristic of data quality defined 

by the degree to which the sample data absolutely and exactly represent the characteristics of a 

target population. Reproducibility is accomplished by obtaining an adequate number of samples 

from appropriate locations within the medium of interest (EG&G 1994e). Representativeness 

is evaluated by comparing the actual sample types and quantities collected with those stated in 

the OU13 RFI/RI Work Plan (DOE 1992a) per medium and analytical suite and/or physical 

measurement. 

Table D-5 summarizes a comparison of samples required in the OU13 RFI/RI Work Plan (DOE 
1992a) and Technical Memorandum 1 (DOE 1994a) versus the actual samples collected and 

analyzed. During the field sampling activities, additional samples were collected as directed by 
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EG&G. The quantity of samples collected and the types of analyses conducted meet the DQO 

requirements of the OU13 RFI/RI Work Plan and Technical Memorandum 1. 

4. Completeness - Completeness is a quantitative measure of data quality expressed as the 
percentage of valid or acceptable data obtained from a measurement system. Evaluating 

completeness involves reviewing analytical data with respect to matrix type and analytical suite 

for real samples and for QC samples (EG&G 1994e). The numbers of real samples and 

duplicates should comply with those specified in the OU13 RFI/RI Work Plan (DOE 1992a). 

The following formula was used to calculate data completeness for each analytical parameter: 

Completeness = DP, = @P,- DP& / DP, x 100 

where: 

DP, = Percentage of usable data points 

DP, = Nonusable data points 

DP, = Total number of data points 

The OU13 RFI/RI Work Plan (DOE 1992a) did not specify data completeness percentages for 

the surface-soil analysis. However, as shown in Table D-6, the completeness of the data were 

found to be greater than 99 percent. DQO guidance provided by the EPA (EPA 1987) states 

that environmental projects of this nature should require completeness goals of 80 to 85 percent. 

OU13 completeness percentages are well above these completeness goals. 

5. ComDarability - Comparability is a qualitative measure defined as the confidence with which 

one data set can be compared to another. For data sets to be comparable, they should have 

common protocols used for collection or synthesis of the samples, common matrix types (soil 

or water), common temporal considerations (periodical, seasonal, even t-related), and comparable 
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spatial distributions (three-dimensional) (EG&G 1994e). Evaluation of comparability requires 

comparison of real samples with other real samples and comparison of real samples with 

background data. 

The OU13 sample collection activities were conducted in accordance with the SOPs that were 
clearly identified in the OU13 RFURI Work Plan’s Field Sampling Plan in Table 6-3 (DOE 
1992a). Field notes taken during surface-soils sample collection indicate that these SOPs were 

followed. The SOPs specified the depths and soil quantities for surface-soil sampling. Similar 
protocols were followed with regard to sample locations within each M S S  or IHSS group. 

Specifically, 11 samples were taken in each MSS or MSS group in areas of likely contamination 

based on historid information, HPGe detections, and visual inspections. The remainder of the 

samples were randomly placed. Thus, the procedures followed were similar for each IHSS. 
The samples were collected during June, July, and August of 1994; thus, no seasonal effects are 

expected. Based on this information, the data collected are expected to be comparable to each 

other. 

I 

I 

0 

Background soils data that are expected to be comparable to these OU13 surface-soils data 

include the Rock Creek surface-soils data collected as part of RI/FS activities for OU1 in 1991 

and OU2 in 1993. These sample collection activities followed standard procedures for surface- 

soil sample collection during RUFS work (EG&G 1995a). Additional background data, which 

are pending approval for usage, include surface-soils data collected during the Background Soils 

Characterization Program (BSCP), which followed similar sampling methods and analytical 

techniques as the OU projects at WETS (EG&G 1995a). These BSCP data are expected to be 

more representative for fallout radionuclides than those for Rock Creek because of a larger 

sample population located in an area slightly more remote from WETS (EG&G 1995a). 

However, the 0- to 6-inch soil profile samples taken for this OU13 study are not readily 
comparable to the data provided in the Background Geochemical Characterization Report (DOE 

1993) for the Rocky Flats Alluvium. 
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Comparison of Real Sa mdes with Oualitv Control Samples. Identification of contaminants 

present in QC field samples and comparison of these contaminant concentrations to 

concentrations in real samples is useful to assess whether proper QC was used in the field. This 

evaluation is similar to that performed in the laboratory with laboratory blanks, which may result 

in data for organics being "B" qualified due to contaminant presence in the laboratory blank. 

For the OU13 field blanks, any contaminants detected in the field blanks have already been taken 
into account in the validation code assigned to the validated data. No data were rejected due to 

contamination in laboratory or field blanks although some samples were "B" qualified. Thus, 

the pertinent QC field samples for purposes of this evaluation are rinsates. 

A total of 28 equipment rinsate blanks were collected and analyzed to determine the efficiency 

of the decontamination process and to ensure that no cross-contamination O C C U I T ~ ~  between 

sampling locations. The frequency specified for equipment rinsate blanks in the OU13 RFI/RI 

Work Plan (DOE 1992a) was met. Table D-7 contains a summary of the contaminants detected 
in the rinsate samples compared to concentrations of the contaminant in real samples collected 

in the same batch as the corresponding rinsate sample. 

To assess whether the contaminant concentration detected in the real sample was a "true detect, 

a series of decisions was made. If the detected analyte was a common laboratory contaminant 

and the real sample concentration was less than 10 times the rinsate concentration, then the 

potential contaminant was considered to be a laboratory Contaminant in the real sample. 
Common laboratory contaminants were considered to include compounds such as acetone and 

methylene chloride. If the detected analyte was not a common laboratory contaminant and the 

real sample concentration was less than five times the Msate concentration, then the potential 

contaminant was considered to be a laboratory contaminant in the real sample. For OU13, no 

common laboratory contaminants were identified in rinsate samples, so the decision-making 

criteria, or "threshold value," was five times the contaminant concentration detected in the 

rinsate sample. 
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At the end of Table D-7, a summary table of the false (non-true) detects is provided. As shown 

in this portion of the table, the only false detections were tritium in several samples in IHSSs 
128, 134S, 158, and 171. These false detections (Le. sample detections less than five times the 

reported concentration in the rinsate or blank) should be taken into consideration when 
interpreting data for tritium in these MSSs. Overall, the comparison of rinsate samples with 

real surfacesoil samples shows that (1) a high level of quality control was used in the field 

sampling activities, and (2) most of the reported detections in the real samples are considered 

to be true detections. 

Conclusions of the DO0 Evaluation. As discussed in the introduction to this section, there are 
two primary DQOs defined in the OU13 RFI/RI Work Plan (DOE 1992a) that are pertinent to 

data collected during Stage 1 sampling. Given these objectives and the evaluation of PARCC 

parameters, the overall conclusion with regard to DQOs is that the activities conducted during 

Stage 1 surface-soil sampling activities achieved their goals with the following exceptions: 

0 

e Accuracy requirements for the TAL metals.and additional metals were not met. The 

possibility of an WEDS reporting error is being investigated as a possible explanation 

of this problem. The detection limits for these analytes corresponded to RDLs for water 

analyses rather than soil analyses.' 

a Tritium was detected in rinsate samples in IHSSs 128,134S7 158, and 171. Several false 

detections for tritium were reported in real samples corresponding to those rinsate 

samples. These false detections should be taken into account when evaluating tritium 

data in those IHSSs. 

Given these two qualifications, the data are sufficiently precise, accurate, representative, 

complete, and comparable to screen areas of contamination within OU13. Although some 
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individual samples have been qualified or rejected, the overall results of the surface-soils 

sampling program are acceptable. 

3.1.7 Soil-Gas Survey 

Results of the soil-gas survey were used as a screening technique to identify VOCs that exceeded 

the target detection limit of 1.0 micrograms per liter (pg/L). The target detection limit of 1.0 

pg/L and the target compounds specified in the OU13 RFI/RI Work Plan (DOE 1992a) are listed 
in Section 2.0, Table 2-2 of this Data Summary. Soil-gas plates present concentrations that 

exceed the target detection limit of 1.0 pg/L. All sample results are listed in Appendix E. 

Appendix E-1 lists all valid data. E-2 lists rejected data. E-3 lists detected concentrations. E-4 

lists analytes detected by MSS. All discussions of soil-gas results for OU13, including nature 

and extent, are in this section. 

Detection limits of 0.1 pg/L were used as guidelines for the mobile laboratory. Field-laboratory 

chemists flagged all data associated with method blank contaminants with a "B." These data 

were assessed and no significant bias was found for blank contaminants. In any case where an 
analyte in a blank was detected above the action level of 1.0 pg/L, the task manager requested 

resampling for all associated sample locations. The mobile laboratory reported all analytical 

results. Values found to be outside the linear calibration range were flagged as "J," indicating 

an estimation by the field chemists. 

Typical field procedures included collecting only a 1-liter volume of soil gas for most of the 

sample locations. However, at locations where substantially higher concentrations of VOCs 

were suspected, 100-milliliter (mL) and 10-mL samples were collected in addition to the 1-liter 

sample. 
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All sample results were evaluated by the onsite task manager to ensure the data generated by the 

mobile laboratory during the soil-gas survey met DQOs as specified in the Quality Assurance 

Addendum, Section 10.0 of the OU13 WRI Work Plan (DOE 1992a). In addition, the mobile 

laboratory operations and procedures were audited by CDPHE and DOE chemists. These audit 
findings primarily addressed the calibration criteria of plus or minus (&) 50 percent. The 

auditors noted that the SW-846 methodology specifying f30 percent was not followed by the 

laboratory personnel. After review of the actual calibration data, the field laboratory chemists 

determined that a majority of calibration check compounds met the +30 percent criteria. 

Because of the complexity of the soil gases, it was not always possible to meet the more 

stringent criteria. No formal data validation is required for Level I1 field analyses @PA 1992). 

The data generated for the soil-gas survey met their intended use by providing a preliminary 

assessment for site characterization. 

Duplicates, other QC samples, resamples, and various dilutions were analyzed during the soil- 

gas investigation at OU13. The data assessment for soil-gas data included a comparison of the 

primary real sample with its corresponding duplicate and/or dilution sample analysis. One 

sample was selected from each unique sample location based on the following criteria: 

e Resamples are selected over the real Sample if the original analysis was not valid. 

0 If the duplicate or dilution sample contained the same number of compounds detected as 

the real sample, or no compounds were detected in either sample, the primary sample 

was selected. 

e The real, duplicate, and/or dilution sample was selected over other samples from a 

unique location when the number of compounds detected in that sample was higher. 
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e Multiple samples from a unique location were evaluated together when one sample 

contained more detected compounds, and any additional sample(s) contained significantly 

higher concentrations of detected compounds. 

Appendix E-3 indicates which analytical result was used with an "at" symbol (a). 

A comparison of RPD was not calculated because the soil-gas data are screening-level data @PA 

1992). 

One hundred eighty-six of the soil-gas locations were not sampled. The sites were not sampled 

for a variety of reasons. In many cases, utility clearances could not be obtained because of 

underground pipes, tanks, or electrical lines. Some locations were inaccessible due to their 

location under Conexes" or trailers. Other sites were not sampled because the Geoprobe 

encountered refusal either due to a high vacuum or saturated soil. A high vacuum occurs when 

the vacuum pump on the Geoprobe has a change in pressure of more than 12 inches of mercury, 

making it impossible to obtain a volume of air that is reliable. Whenever possible the location 

was moved in order not to have to abandon the site. However this was not possible in all cases. 

Data from 46 sample locations were rejected because internal response standards were outside 

laboratory criteria. Rejected data are shown in Table E-2. Resampling was done and the results 
are shown in Table E-1 with all the soil-gas data. Resampled data are identified with an "R" 
at the end of the sample identification number. 

In the following sections, soil-gas data are presented in tables and on plates that display all data 

that exceed the target detection limit of 1.0 pg/L, except for methane and hydrogen sulfide. For 

methane, values reported are those that exceed the instrument detection level of 20 parts per 

million @pm) and estimated values of 10 ,ppm. For hydrogen sulfide, values reported are those 

that exceed the instrument detection level of 5 ppm. 
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3.2 IHSS GROUP 117.1 AND 197 - NORTH CHEMICAL STORAGE SITE AND 
SCRAP METAL SITES - 500 AREA 

Detailed descriptions, historical information, and background for this IHSS group are in the 

OU13 RFI/RI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.2.1 High Purity Germanium Survey 

Seventeen HPGe survey locations were monitored in IHSS Group 117.1 and 197. Seven stations 

had Pu-239 activities above the MDA, ranging from 0.4 nCi/g to 27.2 nCi/g. Fifteen stations 

had Am-241 activities above 0.1 pCi/g, ranging from 0.3 pCi/g to 468 pCi/g. Results can be 

found in Appendix A-1. 

The survey location that reported the highest Pu-239 and Am-241 activities, Station 10F, also 

had U-235 and U-238 above background activities (with a Ra-226/U-238 ratio of less than 0.35 

and U-238 exceeding the HPGe background of 2.3 pCi/L). Stations 5D and 9X also reported 

elevated Am-241, Pu-239, U-235, and U-238 activities. Stations C and 9Y had Am-241 and U- 

238 above background, as well as a Ra-226/U-238 ratio of less than 0.35; two other survey 

locations had Am-241 and U-235 activities above background. 

Nothing in the history of this IHSS group suggests the presence of Am-241. It is believed that 

the elevated Am-241 activities noted at these HPGe survey locations are due to shine from 

Buildings 569 (a crate-counting facility), 559 (a plutonium analytical laboratory), and 528 (the 

waste-holding pit for Building 559) (EG&G 1990; EG&G 1992e). Plate 1 demonstrates that 

Am-241 activities are extremely elevated in the vicinity of Building 569 and gradually decrease 

with distance from the building. Based on this pattern of Am-241 readings, it is expected that 

materials contained in Building 569 are significantly influencing HPGe measurements. 

Building 569 is a crate-counting facility that could reasonably contain radioactive materials. An 
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NaI survey conducted in support of OU14 work clearly showed that Building 569 was a 

significant source of radiation, with gamma counts as high as 10,206 counts per minute (cpm). 

HPGe Station 10F, located about 100 feet southeast of IHSS 197, had the highest reported 

activities for Am-241, Pu-239, U-238, and U-235 in OU13. However, this HPGe station is 

within 50 feet of Building 569. HPGe Stations 9X and 9Y are also outside of MSS 197, but 

reported elevated Am-241, Pu-239, U-238, and U-235 activities (Station 9X only) that can 

probably be attributed to shine from Building 569. HPGe stations within IHSS 197, including 

Stations F, G, and 5D, are probably strongly influenced by shine emanating from Building 569. 

Elevated Am-241 and Pu-239 results at HPGe Stations 5C and 5E are probably due to shine 

from Building 559, which-is within 50 feet and 100 feet of the survey locations, respectively.. 

The remaining HPGe survey locations with elevated Am-241 activities indicate a trend of 

increasing activity primarily toward Building 569 and somewhat toward Building 559. This may 

be attributed to the shine from these sources. Radiological results from surface-soil sampling 

are presented in Section 3.2.3. 

Supplemental NaI (FIDLER) surveys were also conducted in an area where plutonium was 

detected by the HPGe survey as discussed in Section 3.1.1. 

An evaluation of the NaI survey results indicates a range of net count readings with IHSSs 117.1 

and 197 from below background to 1,973 cpm. This confirms the elevated HPGe readings for 

this IHSS. In addition, an NaI survey was performed in the southeastern portion of IHSS 197 

between the Protected Area fences. The background reading for this survey was 2,478 cpm. 

Intermittent FIDLER readings were also obtained between the Protected Area fences at IHSS 
117.1 (DOE 1994a). Because the HPGe results detected plutonium in IHSS 197, two additional 

VSP samples and three additional surface-soil samples have been collected in addition to those 

originally proposed in the OU13 RFI/RI Work Plan (DOE 1992a). 
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Several metal storage sheds and Connexes" of RCRA Storage Area No. 1, which stores 

hazardous waste, are within MSS 197. These will be removed during the site characterization 

process and additional HPGe readings will be obtained from the area of the displaced sheds. 

Plate 1 displays the americium concentrations. HPGe locations for IHSSs 117.1 and 197 are 

illustrated on Plate 1, Americium Specific Activity Map. 

3.2.2 Vertical Soil Profiles 

Four VSP sample sites were located in the area of IHSSs 117.1 and 197. Americium-241 and 

Pu-239 activities were not elevated above MDAs. U-235 was present in only two samples above 

MDAs at any location or any depth. These samples were the 0- to 2-inch sample 

F-l3R/SS309993/VP31894 (0.168 pCi/g) and the 4- to 6-inch sample D-l3/SS310293/VP31594 

(0.174 pCi/g). These two activities for U-235 are well below the background concentration for 
this radionuclide (0.1983 pCi/g). 

0 

3.2.3 Surfacesoil Sampling 

Fourteen surface-soil samples were collected from locations within MSS Group 117.1 and 197. 

Surface-soil sample locations were placed randomly. Areas of stressed vegetation or soil 

staining were not observed. A duplicate sample was obtained from Location SS309793 in IHSS 

197. Complete surface-soil analytical results are included in Appendix C. 

Tables 3-4 and 3-5 summarize the detected analytes. 

Tables 3-6 and 3-7 list detected constituents, reported concentrations, and sample locations. The 

tables also provide the MDL as given in the OU13 RFI/RI Work Plan (DOE 1992a), background 0 
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concentrations, and PRGs, and indicate sample analytes that exceed either of the reference 

concentrations. 

Surface-soil sample locations for IHSS Group 117.1 and 197 are shown in Figure 3-1, and 

concentrations are illustrated on Plate 2. 

Four surface-soil samples were collected within the IHSS 197 boundary (Locations SS309693, 

SS309793, SS309893, and SS309993), nine surface-soil samples were collected within IHSS 

117.1 (Locations SS308993, SS309193, SS309203, SS309393, SS309493, SS309593, SS310093, 

SS310193, and SS310293), and one surface-soil sample was collected from the area where IHSSs 

117.1 and 197 overlap (Location SS309093). Two of the surface-soil samples taken from IHSS 

197 were collected from beneath the asphalt pavement (Locations SS309893 and SS309993). 

Thirty-one analytes were detected at IHSS Group 117.1 and 197, including 24 inorganics, six 

radiological analytes, and two organics. The organics detected in this IHSS group are toluene 

and chloroform, both VOCs. 

Five inorganic analytes exceeded background at a minimum of one sample location throughout 

IHSS Group 117.1 and 197: copper, lead, silver, zinc, and Pu 239/240. Mercury was detected 

in one surface-soil sample at the background concentration of 0.2 milligrams per kilogram 

(mg/kg). Selenium was also detected at its background concentration of 1.4 mg/kg. Of the 
analytes detected above background, only lead does not have a PRG available. 

3.2.4 Soil-Gas Survey 

The soil-gas survey was conducted on a 20-foot grid at 99 soil-gas locations in IHSS 117.1 and 

at 40 locations in IHSS 197. Figure 3-2 is a plot of soil-gas locations for both IHSSs. Soil-gas 
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results are presented in Appendix E. Table E-3 summarizes the detected analytes. Plate 3 
provides sampling locations and ana ly t idy  determined values that exceed 1.0 pg/L. 

Initial samples from 37 locations in IHSS 117.1 were rejected because internal response 

standards, were outside laboratory criteria. New sample numbers were assigned to the sites. 

Data for the resampled sites are included in Appendices E-1 and E-3. 

After examining the soil-gas locations where concentrations above the detection limits were 

found during screening, additional soil-gas sample locations were added in order to determine 

the extent of contamination. Four soil-gas sample locations were added to the north portion of 
IHSS 117.1 and one (SG216294) was added to the northeast portion of the IHSS. The 
northeastern edge of the IHSS borders the fence of the Protected Area; thus, obtaining clearance 

to sample in this area is difficult. Therefore, Location SG216294 was relocated from MSS 
117.1 to the other side of the Protected Area fence in IHSS 197. The location numbers are 

listed in Appendix E and the analytical results are included with the other soil-gas data for this 
MSS. 

The soil-gas data show elevated concentrations of fuel constituents, including benzene, toluene, 

ethylbenzene, and chlorinated hydrocarbon solvents such as PCE, TCE, and carbon 

tetrachloride. The soil-gas plot on Plate 3 shows that the chlorinated hydrocarbon solvents are 

generally located in the central portion of IHSS 117.1 between Building 223 and the Protected 

Area perimeter fence. The source of the chlorinated hydrocarbons is probably the scrap metal 

and machining turnings that were stored in this area until the Property Utilization and Disposal 

Storage Yard was opened in 1974. Chlorinated hydrocarbons are also found along the southern 

boundary of IHSS 117.1 and the northern end of M S S  197. The halogenated hydrocarbons are 

major components in degreasers and paint strippers. The elevated fuel constituent concentrations 

are localized along the southern border of IHSS 117.1 near Building 549, adjacent to Sage 

Street, and in the southern portion of MSS 197 between the Protected Area perimeter fence and 
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Seventh Street. The presence of fuel constituents along a major street and in the vicinity of 

buried construction debris is not surprising. The maximum concentrations of the fuel 

constituents benzene and toluene are less than 10 pg/L. 

Acetone is present as an isolated detection in one or more samples. Acetone is a common 
laboratory contaminant and was never detected in samples from this IHSS in concentrations 

greater than 2.0 &L. 

3.2.5 Asphalt Sampling 

Asphalt samples were collected at two locations in IHSS 197 (Locations SS309893 and 

SS309993). Based on a comparison to background mm, one sample (Location SS309893) 

showed silver (59.5 mg/kg) to be elevated. However, this asphalt sample, located near the 

southern boundary of IHSS 197, did not exceed the PRG for silver. No other metals showed 

elevated concentrations at these two locations. Radionuclides were not analyzed in asphalt 

samples from these two locations. Complete analytical results for asphalt samples are included 

in Appendix B. 

3.3 IHSS GROUP 117.2,158,169, and 190 - MIDDLE CHEMICAL STORAGE SITE, 

BUILDING 551 RADIOACTIVE SITE, AND WASTE PEROXIDE DRUM BURIAL 

Detailed descriptions, historical information, and background for this IHSS group are in the 

OU13 RFI/RI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.3.1 High Purity Germanium Survey 

Eleven HPGe survey locations, Stations 0 through W, YY, and 9Z, were monitored in IHSSs 
117.2 and 158. In accordance with the OU13 RFI/RI Work Plan (DOE 1992a), HPGe readings 
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were not taken at IHSS 169 because hydrogen peroxide is the only chemical reported present. 

HPGe surveys are designed to detect only radionuclide activities in soils. Plutonium-239 was 

detected at 0.7 nCi/g at Station 9Z. Americium-241 was detected at eight of the 11 stations with 

values ranging from 0.3 pCi/g to 14.6 pCi/g. The maximum Am-241 activity was found at 

Station 9Z, which contained the Pu-239 and is located about 150 feet from the east boundary at 

IHSS 117.2. Station 92 is probably strongly influenced by shine from Building 569 (EG&G 

1990). As discussed for M S S  117.1, Plate 1 clearly demonstrates a trend of decreasing Am-241 

activities with distance from the building. Furthermore, NaI results for OU14 clearly showed 

Building 569 to be a source of elevated gamma counts in this area. Uranium-238 was found at 

Station 0 above the screening criterion at 2.3 pCi/g and with a ratio of R-226 to U-238 less than 

0.35. Uranium-235 was detected above background at 0.1 pCi/g within IHSS 117.2 at 

Station Q. 

Two NaI surveys were also performed within IHSS 117.2 at HPGe Station Q where Am-241 was 

found at 6.3 pCi/g. The NaI survey results indicated a net count of 400 cpm in this area, well 

below the background reading for this survey of 1,630 cpm. HPGe survey locations for IHSSs 
117.2 and 158 are illustrated on Plate 1, the Americium Specific Activity Map. 

3.3.2 Vertical’ Soil Profiles 

Four VSP sample sites were located in the area of IHSSs 117.2, 158, and 169. Am-241, Pu- 

239, and U-235 activities were not elevated above MDAs at any location or any depth. 

3.3.3 Surface-Soil Sampling 

Twenty-two surface-soil samples were collected from 22 locations at IHSS 158 and IHSS 117.2. 

Surface-soil sample locations were placed near stressed vegetation. There were no surface-soiI 

samples taken from IHSS 169. Two duplicate samples were taken from IHSSs 158 and 117.2, 
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one at Location SS304593 (IHSS 158), and one at Location SS305893 (IHSS 117.2). Complete 

analytical results are included in Appendix C. Tables 3-8 and 3-9 summarize the detected 

analytes. 

Tables 3-10 and 3-11 list detected constituents and their reported concentrations by sample 

location, the MDL as given in the OU13 RFI/RI Work Plan (DOE 1992a), background 

concentrations, and PRGs. Concentrations greater than background and PRGs are appropriately 

indicated. 

Surface-soil sample locations are shown in Figure 3-3, and concentrations above background are 

illustrated on Plate 4. 

Eleven surface-soil samples were collected within IHSS 158 (Locations SS303693, SS303793, 

SS303893, SS303993, SS304093, SS304193, SS304293, SS304393, SS304493, SS304593, and 

SS304693). 

Of the 11 surface-soil samples that were collected within MSS 117.2, two were obtained within 

the storage tent in the northern half of the IHSS (Locations SS300193 and SS300293). Three 

surface-soil samples were collected within the outside storage area in the southern half of IHSS 
117.2 (Locations SS305893, SS305993, and SS306093). The remaining six surface-soil samples 

were collected outside of the storage tent in the northern half of IHSS 117.2 (Locations 

SS306193, SS306293, SS306393, SS306493, SS306593, and SS306693). 

Thirty-eight analytes were detected within IHSSs 117.2 and 158, including 25 inorganics and 

13 radiological analytes. 
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Thirteen analytes exceeded background at a minimum of one sample location throughout MSSs 
117.2 and 158: calcium, chromium, cobalt, copper, lead, nickel, zinc, Am-241, Pu-239/240, 

Ra-226, U-235, U-238, and U-2331234. 

Of analytes exceeding background, lead, and cobalt do not have PRGs available. 

Beryllium exceeded its PRG at Location SS304393 within M S S  158, immediately west of and 

exterior to Building 55 1. 

3.3.4 Basefill SampIeS , 

Basefill samples were taken at two locations in IHSS 117.2 (surface-soil Locations SS300193 

and SS300293). The purpose of collecting these samples was to quantify the presence of 

contamination in this material overlying the local soil at IHSS 117.2. Basefill has been observed 
at a number of surfacesoil sampling locations throughout the plantsite, and is present at 

thicknesses ranging from 0 to 8 inches. When this change in the soil horizon was encountered 

during surface-soil sampling, the top soil interval was sampled as basefill and the underlying 

local soil interval was sampled as surface soil. Because the deposition of basefill is considerably 

more recent than the deposition of local soils, its contamination history is different, Therefore, 

not only is it necessary to isolate basefill from the native soil samples, it is also important to 

characterize any recent contamination that may be present in this overlying material. 

Two basefill samples were collected at two separate locations within the storage tent in the 

northern half of M S S  117.2 (Locations SS3000193 and SS3000293) at depths (beneath asphalt) 

of 3 to 6 inches and 3.5 to 8 inches, respectively. Both samples were analyzed for metals and 

radionuclides. None of the analytes exceeded background mm concentrations. Complete 

analytical results for the basefill samples are included in Appendix C. 



Nine soil-gas sample locations from IHSS 117.2 were rejected because internal response 

standards were outside laboratory criteria. Rejected data are listed in Appendix E-2. 

Resampling sites are included in Appendices A-1 and A-3. 
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3.3.5 Soil-Gas Survey 

The soil-gas survey was conducted on a 20-foot grid in accordance with the OU13 RFI/RI Work 

Plan (DOE 1992a). One hundred forty-four soil-gas locations in IHSS 117.2 and 83 locations 

in IHSS 158 were sampled. No soil-gas samples were collected for IHSS 169. Figure 3-4 

presents soil-gas locations for MSSs 117.2 and 158. Soil-gas concentrations exceeding the target 
detection limit of 1.0 pg/L are exhibited on Plate 5. A summary of analytes that exceed 

detection limits is presented in Table E-2. 

After examining the soil-gas locations where concentrations above the detections limits were 

found, 43 sample locations were added around IHSSs 117.2 and 158 in order to determine the 

extent of contamination. Fourteen locations were added to the west of IHSS 117.2, 16 locations 

to the east of the IHSS, seven locations to the north of the MSS, and five locations to the north 

of IHSS 158. The location numbers are listed in Appendix E and the analytical results are 

included with the other soil-gas data for this MSS. 

In accordance with the OU13 RFI/RI Work Plan (DOE 1992a), soil-gas samples were not taken 

at IHSS 169. 

The soil-gas data indicate that there are two families of gases residing within the soils at this 

group of IHSSs: fuel components and chlorinated hydrocarbon solvents (Plate 5). 

BTEX has widespread distribution in the north-central and southern portions of IHSS 117.2 and 

along the eastern border of IHSS 158. These areas are associated with the storage of scrap 
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metal and machining wastes (IHSS 117.2) and operations at the Building 551 warehouse that 
receives and distributes office supplies, chemicals, motor oil, etc. (MSS 158). The fuel 

components generally correspond to the locations used for the storage of drums and scrap metal. 

Elevated concentrations of chlorinated hydrocarbon solvents and their breakdown products, 
including PCE, TCE, and vinyl chloride, are generally limited to the northern, northeastern, and 

southeastern portions of MSS 158, and the northern and southern ends of IHSS 117.2 At 

several locations the chlorinated hydrocarbons overlap with the fuel constituents in this southern 
area. The storage of machining waste drums and their associated cutting oils and degreasers is 

a likely source of chlorinated hydrocarbons in the southern area. Elevated concentrations in the 

northern portion of IHSS 158 may be attributed to leakage from waste boxes described in the 

OU13 RFI/IU Work Plan (DOE 1992a). a 
Several soil-gas samples showed measurable acetone. These samples were mostly isolated and 

did not show a discernible pattern. Laboratory contamination probably accounts for the 

measured acetone concentrations. 

3.3.6 Asphalt Sampling 

Asphalt samples were collected at two locations within the storage tent in the northern half of 

IHSS 117.2 (Locations SS3000193 and SS3000293). No analytes were detected above 

background mM. 

Complete analytical results for asphalt samples are included in Appendix B. 
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3.4 MSS 186 - VALVE VAULT 12 

Detailed descriptions, historical information, and background for this MSS are in the OU13 

RFI/RI Work Plan (DOE 1992a) and HRR (DOE 1992b). 

3.4.1 . High Purity Germanium Survey 

Two HPGe survey locations were monitored at IHSS 186. Plutonium was not detected but Am- 

241 was detected at one location with an activity of 0.2 pCi/g. NO other radionuclide was found 

above background in this IHSS. These results were further supported by a NaI detector survey 

before surface-soil and soil-gas collection took place. The HPGe survey locations used for IHSS 
186 are illustrated on Plate 1, the Americium Specific Activity Map. 

3.4.2 Vertical Soil Profiles 

Two VSP sample sites were located in the area of IHSS 186. Pu-239 was not elevated above 

MDAs at either location or at any depth. However, Am-241 was present above background at 

two separate depths from sample site I-l3/SS305593/W30894. The 0- to 2-inch-deep sample 

(2.88 pCi/g) exceeded the PRG (2.37 pCi/g) for this isotope. The U-235 activity (0.254 pCi/g) 

at the 4- to 6-inch below ground surface level at site I-l3/SS305598/V30894 exceeded both the 

background concentration (0.1983 pCi/g) and the PRG. 

3.4.3 Surface-Soil Sampling 

Surface-soil samples were collected from 11 locations in IHSS 186. There were no areas of 

stressed vegetation or soil staining noted in this IHSS, thus surface-soil sample locations were 

randomly placed. A duplicate sample was obtained from Location SS305693. Complete 

analytical results are included in Appendix C. 
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Table 3-12 summarizes the detected analytes. Table 3-13 lists constituents, detected 

concentrations, sample locations, the MDL concentrations as given in the OU13 RFWRI Work 
Plan (DOE 1992a), background concentrations, and PRGs. Sample concentrations that exceed 

either of the reference concentrations are identified in Table 3-13. 

Surface-soil sample locations for IHSS 186 are shown in Figure 3-6, and concentrations are 

illustrated on Plate 7. All 11 surface-soil samples were collected from within IHSS 186’s 

boundaries. 

Based on the history of the original process waste line between Valve Vault 12 and Valve Vault 

13, only radionuclides were analyzed on surface-soil sam~es obtained from IHSS 186. 

Americium-24 1, gross beta, Pu-239/240, and U-238 exceeded background concentrations at 

MSS 186. 

Of the analytes exceeding background, only gross beta does not have an available PRG. 

Pu-239/240 exceeded both the PRG and background levels at Location SS305593, immediately 

adjacent to the north side of Building 549. 

3.4.4 Soil-Gas Survey 

The soil-gas survey was conducted on a 20-foot grid. Sixty-nine soil-gas locations were 

sampled. Plate 6 is a plot of the soil-gas locations for IHSS 186 with concentrations above 1.0 

pg/L. Appendix E-3 lists all of the detected concentrations and identifies detected concentrations 
I 

shown on Plate 6. I 

Chlorinated hydrocarbons were detected above 1.0 pg/L at six locations on the southern end of 
the IHSS. Five of the locations are in the southeastern comer. 
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Benzene was observed in concentrations of 1.4 pg/L at Location SG189194 at the south end of 

IHSS 186. The other fuel compounds were not present above 1.0 pg/L in this MSS. 

3.4.5 Adjacent and Overlapping IHSSs 

IHSS 186 overlaps with two other IHSSs in OUs 8 and 14 within the Industrial Area (Figure 
3-7). IHSS 172 in OU8 is the Central Avenue Waste Spill that was contaminated by a leaking 
drum that was transported from the 903 Pad to Building 771. The drum had contained carbon 

tetrachloride, percholoroethylene, uranium, and plutonium. IHSS 156.1 in OU14 is a 
contaminated soil pile that was subsequently removed. Before removal the soil pile exhibited 

3 to 704 disintegrations per minute per gram. Based on the IFSP (EG&G 1994c) additional in 

situ HPGe radiological readings were collected for overlap analysis. The in situ HPGe locations 

J-13, 1-13, 4V-8, and H-13 were located in the vicinity of these IHSSs (PIate 1). Americium- 

241 was detected at one location at a specific activity of 0.2 pCi/g. 

3.5 IHSS GROUPS 128, 171, AND 134Oy & S )  - OIL BURN PIT, NO. 1 WASTE 

LEAK, SOLVENT BURNING SITE, AND LITHIUM METAL DESTRUCTION 

SITES 

Detailed descriptions, historical information, and background for this IHSS Group can be found 

in the OU13 RFI/RI Work Plan (DOE 1992a) and HRR (DOE 1992b). During the review of 

surface-soil sample locations for this IHSS group with the regulatory agencies, it was agreed that 

the area between IHSSs 134N and 134s and between IHSS 171 and 134s would also be 

investigated. The area between IHSS 134N and 134s is currently used as a vehicle storage area. 

The OU13 RFI/RI Work Plan (DOE 1992a) was modified because of an incident during soil-gas 

sampling. On January 4, 1995, the soil-gas crew was sampling at Location SG163094 in IHSS 
128 (Figure 3-8). At a depth approximately 4 to 10 feet below ground surface a thick, brown- 
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black sludge was observed on the soil-gas rods when they were removed from the hole. To 

further investigate the sludge at this location, a geoprobe tool was used to sample the sludge on 

February 27, 1995. The sludge sample was analyzed for VOCs, semivolatile compounds, and 

metals. 

3.5.1 .High Purity Germanium Survey 

Five HPGe survey locations, Stations X through BB, were monitored in this IHSS group, which 
includes IHSSs 128, 171, 134 (North and South), and the area in between IHSS 171 and IHSS 

134 South. Pu-239 and Am-241 were not detected at any of these stations. The in situ HPGe 

survey did not indicate any other radionuclides above background activities. These results were 

further supported by a NaI survey. 

The HPGe survey locations for MSSs 128, 171, and 134 (North and South) are shown on 

Plate 1, the Americium Specific Activity Map. 

3.5.2 Vertical Soil Profiles 

Two VSP sample sites were located in the area of these MSSs. Am-241 and Pu-239 were not 

elevated above MDAs at either location. or at any depth. Uranium-235 was detected in the single 

4- to 6-inch-deep sample from site X-13/SS303093/Vp30494 at a concentration of 0.22 pCi/g, 

which is above the background concentration of 0.1983 pCi/g. 

3.5.3 Surface-Soil Sampling 

Twenty-three surface-soil samples were collected from 22 locations in IHSS Group 128, 134N, 

134(S), and 171. Surface-soil sample locations were placed near areas of stressed vegetation. 

Two duplicate samples were obtained from Locations SS302393 and SS302493 in MSS 171, and 
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one duplicate sample was taken from Location SS302993 in IHSS 134s. Complete analytical 

results are included in Appendix C. Tables 3-14, 3-15, 3-16, 3-17, and 3-18 summarize the 

detected analytes. 

Tables 3-19, 3-20, 3-21, 3-22, and 3-23 list detected constituents, reported concentrations, 

sample locations, and MDLs as given in the OU13 RFYRI Work Plan (DOE 1992a), show 

background concentrations and PRGs, and indicate which sample analytes exceed either of the 

reference concentrations . 

Surface-soil sample locations for IHSS Group 128, 134N, 134S, and 171 are shown in Figure 

3-8, and concentrations are illustrated on Plate 7. 

Thirty-one analytes were detected at IHSS Group 128, 134N, 134S, and 171. These analytes 

include 23 inorganics and eight radiological analytes. Concentrations of organics analyzed at 

location SS3 10393 were non-detectable. 

IHSS 134N was the only IHSS within this group for which surface-soil samples were analyzed 

for volatile organics in addition to TAL metals, radiological analytes, and additional metals. 

Surface-soil samples from MSSs 128, 134S, and 171 were only analyzed for lithium and 

magnesium and radiological analytes. 

Thirteen analytes exceeded background for at least one sample location throughout IHSS Group 

128, 134N, 134S, and 171. TAL metals exceeding background at IHSS 134N include calcium, 

copper, iron, magnesium, nickel, and sodium. Strontium also exceeded background at IHSS 
134N. Magnesium exceeded background levels at Location SS301493, outside established IHSS 
boundaries. Within the IHSS group as a whole, Am-241, gross beta, Pu-239/240, U-233/234, 

and U-238 exceeded background at a minimum of two samples locations. 
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Of the 12 analytes detected above background levels, four (calcium, iron, magnesium, and gross 

beta) have no associated PRG. No analytes detected within IHSS Group l28,134N, 134S, and 

171 exceeded both background and PRG levels. 

3.5.4 Sludge Sampling 

In IHSS 128, sludge was observed on a soil-gas probe during routine soil-gas sampling. A 

geoprobe sample, BHG2254JE, was collected at this location and was analyzed for VOCs, 

semivolatile compounds, and metals. Analytical results are presented in Table 3-24. Forty-three 

analytes were detected in the sludge sample BHG225495. 

Cadmium, nickel, and zinc exceeded background concentrations but not their associated PRGs. 

Thallium exceeded background concentrations but does not have an associated PRG. 

No semivolatiles exceeded PRGs. There are several SVOCs that have no PRGs. 

Volatile organics concentrations that exceed the PRGs are methylene chloride with an estimated 

concentration of 2,000 pg/L, TCE with an estimated concentration of 860 pg/L, and PCE in a 

concentration of 100,OOO pg/L. 

3.5.5 Soil-Gas Survey 

The soil-gas survey was conducted on a 20-foot grid in accordance with the OU13 RFI/RI Work 

Plan (DOE 1992a). One soil-gas location was sampled in IHSS 128,14 locations in IHSS 134N, 

27 locations in IHSS 134S, and 31 soil-gas locations in IHSS 171. Figure 3-9 presents soil-gas 

locations for this IHSS group. 
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Three sample locations from IHSS 134s were rejected because internal response standards were 

outside laboratory criteria. All soil gas results except rejected data are presented in Appendix 

E-1 including resampled sites. Appendix E-2 lists rejected data. Appendix E-3 lists detected 

concentrations and identifies values used on Plate 8. 

Plate 8 contains plots of the soil gas. The soil-gas data show elevated concentrations of both 

fuel constituents and chlorinated hydrocarbon solvents within the footprint of IHSSs 134N and 

171. The halogenated hydrocarbon solvents are more prevalent in the eastern portions of the 

two coincident IHSSs. Fuel components (BTEX) were more prevalent in the northern portion 

of IHSS 128 and occur in isolated samples throughout the remaining IHSSs. Four isolated soil- 

gas samples within IHSS 134N contained minor acetone concentrations up to 2 pglL. Five 

samples collected in the gap between IHSSs 134N and 134s contained benzene and PCE, 

respectively. Many of the soil-gas samples collected from the eastern portion of IHSS 134s 

contained elevated concentrations of the various BTEX fuel constituents. There were eight 

chlorinated hydrocarbon detections in IHSS 134S, one in the northeast comer and the rest east 

of a diagonal from the northeast comer to the southwest comer. This group of IHSSs was the 

former location of firefighter training. Waste solvents and fuels were used to fuel the 

conflagrations that were part of the training exercises. The solvents and fuels were simply 

dumped on the ground and it is apparent that some of the material infiltrated into the subsurface 

before the fires could consume them. 

3.5.6 Area between IHSS 134N and 134s 

Five soil-gas locations between IHSSs 134N and 134s were sampled. These soil-gas sample 

locations include SG166694, SG166794, SG166894, SG166994, and SG167094. The laboratory 

data for these locations are shown in Appendix E. These locations are presented in Figure 3-9. 
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In the area between IHSS 134N and 134S, benzene was observed at a concentration of 5.5 pg/L 

at Location SG166894. Acetone was also detected at 10 pg/L and PCE at 28 pg/L at Location 

SG167094. 

Additional soil-gas locations were added to the area around IHSSs 134N and 134S, and the area 
outside of established IHSS boundaries in order to determine the extent of contamination. 

Seventeen additional soil-gas locations were sampled. Two soil-gas locations were added at the 

west end of MSS 134N. Two locations were added to the east end of MSS 134N. Seven 

sampling locations were added to the area outside of established IHSS boundaries. Four 

locations were added to the east of IHSS 134s and two sampling locations to the south of IHSS 
134s. The laboratory data for these samples are included in Appendix E. Figure 3-9 presents 

the additional soil-gas locations. 

At the two soil-gas locations added to the west end of IHSS 134N, three analytes were found 

to exceed the detection limits. 'Acetone was detected at Location SG216394 at a concentration 

of 2.2 pg/L. Benzene was observed at 1.3 pg/L at location SG216494. Toluene was present 

at a concentration of 1.1 pg/L at Location SG216394. 

Two soil-gas locations were added to the east of IHSS 134N. Vinyl chloride was detected at 7.9 

pg/L at Location SG212994. 

Seven soil-gas sampling locations were added to the area outside of established IHSS boundaries. 

At Location SG213294, benzene was detected at 1.2 pg/L, and PCE was detected at a 

concentration of 4 pg/L. 

Four soil-gas sampling locations were added to the east of IHSS 134s. No analytes were found 

to exceed the detection limits. 
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Two soil-gas locations to the south of MSS 134s were added for contaminant plume delineation. 

Acetone was found at Location SG216794 at a concentration of 1.5 pg/L. Toluene was observed 

at location SG216894 at a concentration of 14 pg/L. These elevated concentrations are presented 

on Plate 8. 

3.5.7 Asphalt Sampling 

Asphalt samples were collected at two locations in IHSS 134s (Locations SS302693 and 

SS303593). A duplicate sample was obtained from Location SS302693. No sample 

concentrations exceeded background mm or PRGs. 

At Location SS303593, located in the northwest comer of MSS 134S, zinc was detected above 

background concentration (106 mg/kg). Uranium-233/234 was detected above background 

activity but did not exceed its PRG. U-238 was detected both above background and above the 

PRG for this radionuclide. Complete analytical results for asphalt samples are included in 

Appendix B. 

3.6 IHSS 148 - WASTE SPILLS 

Detailed descriptions, historical information, and background for this IHSS are in the OU13 

RFI/RI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.6.1 High Purity Germanium Survey 

The HPGe survey data for the four survey locations within MSS 148 provided no evidence to 

indicate anomalous activities for Pu-239 or Am-241 at this MSS. The in situ HPGe survey did 

not indicate any other radionuclides above background activities. These results were further 

supported by a NaI detector survey before surface-soil and soil-gas sample collection took place. 
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HPGe survey locations for MSS 148 are illustrated on Plate 1, the Americium Specific Activity 

Map. 

3.6.2 Vertical Soil Profiles 

Two VSP sample sites were located in the area of this MSS (Appendix A-2). Americium-241 

was not elevated above MDAs at either location or at any depth. Plutonium was below the 

MDA at all depths for the two sites. Uranium-235 was below the MDA at site 3B- 

13/SS306893/VP31294, but was present above the MDA at the 0- to 2-inch depth (0.168 pCi/g) 

as well as the 2- to 4-inch depth (0.222 pCi/g) at site 3C-l3/SS306993/VP31194. The sample 

from the 2- to 4-inch depth exceeds the background concentration (0.1983 pCi/g) for U-235. 

3.6.3 Surfacesoil Sampling 

Surfacesoil samples were collected from 11 locations within and around the perimeter of IHSS 
148. A duplicate sample was obtained from Location SS306993. Complete analytical results 

are included in Appendix C. Table 3-25 summarizes the detected analytes. 

Table 3-26 lists detected constituents and their reported concentrations, the MDL as given in the 

OU13 RFYRI Work Plan (DOE 1992a), background concentrations and PRGs, and indicates 

which sample analytes exceed either of the reference concentrations. 

Surface-soil sample locations for IHSS 148 are shown in Figure 3-10, and concentrations are 

illustrated on Plate 9. 

Ten surface-soil samples were collected outside the IHSS boundary (Locations SS306793, 

SS306993, SS307093, SS307193, SS307293, SS307393, SS307493, SS307593, SS307693, and 

SS307793) and one surface-soil sample was obtained within IHSS 148 (Location SS306893). 
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Two of the surface-soil samples taken from the area around IHSS 148 were collected from 

beneath an asphalt layer (Locations SS306793 and SS307293). 

Thirty-four analytes were detected at IHSS 148, including 26 inorganics, and eight radionuclides. 

Ten analytes exceeded background at a minimum of one k p l e  location throughout MSS 148: 

chromium, cobalt, copper, lead, nickel, zinc, Am-241, Pu-2391240, U-233/234, and U-238. 

Of these analytes, cobalt, and lead do not have established PRGs. 

3.6.4 Soil-Gas Survey 

The soil-gas survey was conducted on a 25-foot grid in accordance with the OU13 RFVRF Work 

Plan (DOE 1992a). Sixty-four soil-gas locations were sampled. Figure 3-1 1 is a plot of soil-gas 
locations for MSS 148. 

Total xylenes were observed in two locations with a concentration up to 43 pg/L. Elevated soil- 

gas concentrations are presented on Plate 9. 

Appendix E-1 lists all valid soil-gas data. Appendix E-2 lists rejected data, and E-3 presents 

detected concentrations and identifies concentrations used on Plate 9. 

Of the soil-gas samples collected in the vicinity of IHSS 148, 13 contained VOCs in excess of 
the 1 pg/L detection limit. Five samples contained one or more of the BTEX fuel constituents. 

Four BTEX-contaminated samples are from the area surrounding Building 123, the health 

physics laboratories, which is in the shape of an inverted U. The remaining BTEX-contaminated 

samples (SG171194 and SG171294) came from areas immediately north and south of the 

building. Trichlorofluoromethane was found in nine samples scattered around the IHSS at levels 

up to 2.6 pg/L. A sample contaminated with a small amount (1.5 pg/L) of PCE was collected 
to the east of Building 123. It has been documented that the disposal of o r g k c  extraction 
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I 
I liquids used in radionuclide analyses consisted of allowing them to evaporate from the sand in 

infiltrated before evaporation was complete. 

the vicinity of the laboratory building (DOE 1992a). It may be that some of these liquids 
I 

3.7 IHSS GROUP 157.1 and 191 - NORTH AREA RADIOACTIVE SITE AND 
HYDROGEN PEROXIDE SPILL SITE 

Detailed descriptions, historical information, and background for this IHSS are in the OU13 

RFI/RI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.7.1 High Purity Germanium Survey 

0 The HPGe survey data for the six survey locations within IHSS Group 157.1 and 191 provided 
no evidence of anomalous activities for Pu-239 and Am-241. At Stations DD, EE, and GG, 

U-238 activities exceed 2.3 pCi/g, ranging from 2.5 to 2.7 pCi/g, and are present with Ra- 
226/U-238 ratios of less than 0.35. These three stations may be influenced by shine from 

Building 444 which handled U-238. No other radionuclide was found above background in this 

IHSS. These results were further supported by the NaI location survey before surface-soil and 

soil-gas collection. HPGe survey locations for IHSSs 157.1 and 191 are illustrated on Plate 1, 

the Americium Specific Activity Map. 

3.7.2 Vertical Soil Profrles 

Two VSP sample sites were located in the area of these IHSSs. Am-241 and PU-239 were not 

elevated above background at either location or at any depth, with the exception of Am-241 at 

the 0- to 2-inch depth at site FF-l3/SS300493/VP30194. At this site Am-241 was detected at 

0.1 pCi/g, which is well below the PRG of 2.37 pCi/g. Uranium-235 was present above 

background only at the 0- to 2-inch depths at sites DD-l3/SS300893/VP30294 and FF- 

L I 
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13/SS300493/W30194, but both samples had U-235 concentrations below the maximum 
background concentration. 

3.7.3 Surface-Soil Sampling 

At the time of document preparation, the surface-soil data for IHSS 157.1 were only 43 percent 
validated. The analytical data were examined to best identify positive detections or nondetects 

within the nonvalidated portion. Analytical results for IHSS 157.1 are included in Appendix C. 

There are no surface-soil data for IHSS 191. 

Table 3-27 summarizes the detected analytes. Table 3-28 lists detected constituents and their 

reported concentrations by sample location. The table also provides the MDL as given in the 
OU13 RFI/RI Work Plan (DOE 1992a) and shows background and PRGs, indicating which 
sample analytes exceed either of the reference concentrations. 

0 

Twelve surfacesoil samples were collected from 11 sample locations in M S S  157.1 (Locations 

SS300393, SS300493, SS300593, SS300693, SS300793, SS300893, SS300993, SS301093, 

SS301193, SS301293, and SS301393). The twelfth surface-soil sample was obtained from a 

sample location that had already been sampled (SS301193) in order to collect additional volume 
for semivolatile organic compounds (SVOC) reanalysis. Stressed vegetation or stained soils 
were not observed in this IHSS group (DOE 1994a). Two sets of duplicate samples were 

obtained from Locations SS300493 and SS300893. No surface-soil samples were taken from 
IHSS 191. Analytical results are included in Appendix C. Surface-soil sample locations for 

MSS 157.1 are shown in Figure 3-12, and concentrations are illustrated on Plate 10. 

Seven inorganic analytes, including copper, lead, zinc, Am-241, Pu-2391240, U-233/234, and 

U-238, exceeded background at a minimum of one sample location throughout IHSS 157.1. Of 

these analytes that exceeded background, only lead does not have an established PRG. 
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Of the 28 organics detected in surface-soil samples 10 do not have established PRGs. However, 

five detected SVOCs were PAHs that exceeded their respective PRGs. Three surface-soil 

samples contained concentrations of benzo(a)anthracene above the PRG, five samples contained 

concentrations of benzo@)fluoranthene above the PRG, five samples contained 

dibenzo(a,h)anthracene above the PRG, and three samples contained indeno(l,2,3-cd)pyrene 

above the PRG. Benzo(a)pyrene exceeded its PRG in 12 of 14 surface-soil samples. 

3.7.4 Soil-Gas Survey 

The soil-gas survey was conducted on a 20-foot grid. Sixty-four soil-gas locations were 

sampled. Figure 3-13 presents soil-gas locations for IHSS 157.1. Elevated concentrations of 
soil gas are presented on Plate 10. 

0 
Among the soil-gas samples collected within the area of IHSS 157.1, three contained PCE and 

one contained trichlorofluoromethane in excess of the 1 pg/L detection limit. Two of these 

samples (SG1771994 and SG177294) are in the vicinity of tank 240 at the southern boundary 

of the IHSS. The final sample (SG178894) is located in the south-central portion of the IHSS 
near Building 428. The maximum PCE concentration is 2.1 pg/L. The isolated nature of the 

Occurrences and low concentrations indicate that the presence of a chlorinated hydrocarbon is 

probably due to small, isolated spills of a metal degreaser or similar product. 

In accordance with the OU13 RFYRI Work Plan (DOE 1992a), soil-gas samples were not taken 

at MSS 191. 

3.7.5 Adjacent and Overlapping IHSSs 

IHSS 157.1 overlaps one IHSS within OU12 (Figure 3-12). IHSS 187 of OU12 is a sulfuric 

acid spill. Additional pH analysis on four surface soil samples (SS301393, SS301093, 
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SS301193, SS300993) (Plate 10) was recommended to be added in IHSS 157.1 according to the 
IFSP (EG&G 1994~). An evaluation of the pH results for these surfixe soil samples indicates 

a range from 8.37 to 9.47. 

3.8 IHSS GROUP 117.3 AND 152 - SOUTH CHEMICAL STORAGE SITE AND RJEL 
TANK 221 SPILLS SITE 

Detailed descriptions, historical information, and background for this IHSS are in the OU13 

RFYRI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.8.1 High Purity Germanium Survey 

Six HPGe survey locations, K through N and 5A and 5B, were monitored in IHSS Group 117.3 

and 152. Am-241 was .detected above background at all stations in this IHSS group, ranging 

from 0.2 to 0.8 pCi/g. Pu-239 was not detected above its MDL. 

This IHSS group lies between two sources of significant shine. Building 569 is located about 

600 feet to the northeast, and Building 664 about 500 feet to the south. As previously mentioned 

in IHSSs 117.1 and 117.2, Building 569 has been shown to be a significant source of shine in 

this area. Evidence suggesting this building as a source of shine includes the pattern of 

decreasing Am-241 activities with distance from the building. Building 664 is a waste storing 

and shipping facility (EG&G 1990) that is known to have stored radioactive mixed-waste, 

including uranium- and plutonium-contaminated materials (DOE 1992a). A similar pattern of 

decreasing Am-241 activities is also shown on PIate 1 with distance from this building. It is 

unclear whether these two sources could contribute to the Am-241 activities reported, but the 

trend appears to be consistent with Am-241 activities steadily decreasing from these buildings 

to the mid-point between them. The history of this area would not indicate such an extensive 

and uniformly distributed activity for Am-24 1. 
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Two stations indicated U-238 above 2.3 pCi/g (2.4 and 2.7 pCi/g), and with a d o  of 

Ra-226/U-238 of less than 0.35 pCi/g. Both of these survey locations may be influenced by 

shine from Building 444, which handled U-238 (EG&G 1994g). These trends may actually be 

within background as the HPGe gamma-radiation detector poorly quantifies activities. The 

U-238 values only slightly exceed the expected background. All other radionuclides screened 

were below background activities. HPGe locations for IHSSs 117.3 and 152 are illustrated on 

Plate 1, the Americium Specific Activity Map. 

3.8.2 Vertical Soil Profdes 

Four VSP sample sites were located in the area of these IHSSs. Appendix A-2 indicates that 

Am-241, Pu-239, and U-235 activities were not elevated above MDAs. 

3.8.3 Surface-Soil Sampling 

Surface-soil samples were collected from 11 locations in IHSS 117.3. Surface-soil sample 

locations were placed randomly in this IHSS because areas of stressed vegetation or soil staining 

were not noted. A duplicate sample was obtained from Location SS307993 in IHSS 117.3. 

Complete analytical results for surfacesoil samples collected at IHSS 117.3 are included in 

Appendix C. There were no surface-soil samples obtained from IHSS 152. 

Table 3-29 summarizes the detected analytes. Table 3-30 lists detected constituents, reported 
concentrations, sample locations, background concentrations, and PRGs. It also indicates which 

sample analyte concentration exceeds either of the reference concentrations. 

Surface-soil sample locations for IHSS 117.3 are shown in Figure 3-14, and concentrations are 
illustrated on Plate 11. . 0 
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Eleven surface-soil samples were collected from Locations SS307893, SS307993, SS308193, 

SS308293, SS308393, SS308493, SS308593, SS308693, SS308793, and SS308893 within IHSS 
117.3. Two of the surfacesoil samples were collected from beneath an asphalt layer (SS308793 

and SS308893). 

Thirty-two analytes were detected at IHSS 117.3, including 24 inorganics and eight 

radionuclides. No organics were found at detectable levels. 

Six of 32 detected analytes (lead, selenium, zinc, Pu-239/240, U-233/234, and U-238) exceeded 

background at a minimum of one sample location throughout IHSS 117.3. 

None of the samples exceeded established PRGs. However, lead and cobalt have no established 

PRG. 

3.8.4 Soil-Gas Survey 

The soil-gas survey was conducted on a 45-foot grid in accordance with the OU13 RFYRI Work 

Plan (DOE 1992a). Twenty-seven soil-gas locations were sampled in IHSS 117.3 and 13 

locations were sampled in IHSS 152. Figure 3-15 presents soil-gas locations for IHSS 117.3. 

Eleven soil-gas samples were collected within the area of IHSS 152 and 34 within IHSS 117.3 

(Plate 11). Two of these (SG160894 and SG157994) contained 1.1 pglL of benzene. The 

locations of these samples are isolated and the concentrations are slightly elevated above the 

respective detection levels. These soil-gas data do not represent a manifestation of significant 

VOC contamination in the subsurface. 
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3.8.5 Adjacent and Overlapping IHSSs 

IHSS 117.3 is adjacent to IHSS 160 of OU14 and overlaps with IHSS 172 of OU8 (Figure 

3-15). IHSS 160 is a radioactive spill from leaking waste drums and boxes. Uranium, 

plutonium, PCBs, PCE, carbon disulfide, and 1 , 1 , 1- trichlorwthene were contained in the drums 

and boxes. IHSS 172 of OU8 is the Central Avenue Waste Spill that was contaminated by a 

leaking drum that was transported from the 903 Pad to Building 771. The drum had contained 

carbon tetrachloride, percholorwthylene, uranium, and plutonium. According to the IFSP 

(EG&G 1994c), total uranium, total plutonium, gross alpha, and gross beta analyses were added 

to two surface-soil sample locations SS307993 and SS307893 at the southern edge of IHSS 117.3 

(Plate 12) to evaluate the proximity to OU14 IHSS 160. In situ radiation surveys were 

recommended for evaluation of the overlap of IHSS 172 of OUS. IHSS 160 of OU14 added 

TAL metals to its analyte list for surface-soil samples located within 100 feet of IHSS 117.3. 

In situ HPGe locations K-13, L-13, M-13, and N-13 were located within the vicinity of IHSS 
117.3 (Plate 1). 

3.9 IHSS 190 - CAUSTIC LEAK 

Detailed descriptions, historical information, and background for this IHSS are in the OU13 

RFI/RI Work Plan (DOE 1992a) and the HRR (DOE 1992b). 

3.9.1 High Purity Germanium Survey 

Sixteen HPGe survey locations were monitored in IHSS 190. Pu-239 was not detected above 

background at any of these survey locations. Americium-241 was detected at nine stations 

ranging from 0.3 to 3.4 pCi/g. Nothing in the history of this IHSS would indicate that Am-241 

should be expected. It is thought that the elevated readings at these stations are due to shine 



Rocky mats Environmental Technology Site 
Operable Unit No. 13 

Data Summan, No. 2 

Manual: RFWERIM-95-00000 
Section: 3, Rev. 0 
Page: 56 of 58 
Effective Date: 6/16/95 
Omanhation: Environmental Management 

from buildings or storage areas along the Central Avenue ditch that handled and stored waste 
contaminated with Am-241. 

HPGe Station TI' had the highest activity of U-238 in OU13, in addition to having U-235 and 
Am-241 above background. This station is located within 50 feet of the 904 Pad Pondcrete 

Storage Tent, which is a low-level mixed waste interim storage facility (DOE 1992b). This 
mixed low-level radioactive waste probably contains considerable activities of Am-241, U-235, 

and U-238, and therefore may account for the elevated activities near the storage tent. The 

elevated radionuclide activities at HPGe Stations RR, SS, and W are also probably due to shine 

from this contaminated waste stored at this unit. 

HPGe Stations W, W, WW, and XX each reported Am-241 above background and are located 
within 50 feet of the 903 Pad. The 903 Pad is a known source of Am-241 (DOE 1992b). 

Therefore, it is likely that the elevated activities are due to shine from this source. 

Americium-241 was not detected above background in the center of this long, narrow MSS 
(which is a ditch along Central Avenue). However, Am-241 was detected using HPGe at the 

headwater of the ditch at the west end of M S S  190. These stations, including 11, JJ, and KK, 

are located between two sources of significant shine, Building 569 about 400 feet to the north, 

and Building 664 about 800 feet to the southwest. It is unclear whether these two sources could 

contribute to the Am-241 activities reported, but the trend seems to be consistent, with Am-241 

activities steadily decreasing from the buildings to the area of IHSS 190. See MSS 117.3 for 

more information about the probable influence of shine fiom these two buildings. 

The historical release in this IHSS would not suggest that Am-241 should be expected. 

However, the ditch is a conduit for other releases, which could contain Am-241. 
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HPGe Stations KK, LL, MM, and NN had U-238 activities ranging from 3.8 to 13.1 pCi/g. 

Nothing in the history of this M S S  indicates that U-238 should be expected; therefore, it is 

believed that the elevated U-238 activities noted at these survey locations may be due to shine 
from buildings in the 800 area that processed enriched and depleted uranium (EG&G 1994s). 
Elevated U-238 activities will be investigated as part of the future sediment sampling in the 

industrial area for the OU12 RFI/RI effort. 

Two survey locations (Stations MM and TT) had U-235 above the background (0.09 pCi/g), at 
0.12 pCi/g and 0.60 pCi/g. Station MM may have been influenced by shine from Building 883 

which fabricated enriched uranium parts (EG&G 1994g), and Station TI' may have been 

influenced by shine from the 904 Pad Saltcrete Storage as discussed previously. 

An NaI survey was also performed at IHSS 190. An evaluation of the NaI survey results 

indicates a net count range in readings from below background to 9,419 cpm. Radiological 

Engineering of EG&G (DOE 1994a) was immediately notified of the 9,419 cpm reading. 

Radiological Engineering concluded that no radiological risk to personnel is associated with this 
area. The background readings obtained for these surveys were 3,298 and 2,237 cpm. 

Neither VSP samples nor surficial-soil samples were collected for IHSS 190. 

3.9.2 Soil-Gas Survey 

In accordance with the OU13 RFI/FU Work Plan (DOE 1992a), soil-gas samples were not 

collected from within IHSS 190. 
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3.9.3 Agiacent and Overlapping IHSSs 

IHSS 190 overlaps with MSS 172 of OU8, an OU9 pipeline, OUlO IHSS 129, and OU14 MSS 
162 (Plate 1). IHSS 172 is the Central Avenue Waste Spill that was contaminated by a leaking 

drum as it was being transported from the 903 Pad to Building 771. The drum contained carbon 

tetrachloride, percholoroethylene, uranium, and plutonium. OUlO IHSS 129, an underground 

storage tank, contained fuel oil, number 2 diesel, wastewater and compressor oil, solvent, and 

trace amounts of l,l,l-TCA. IHSS 162 of OU14 is a radioactive site of an unknown source. 

No additional sampling was recommended in the IFSP (EG&G 1994c) to evaluate these 

overlapping MSSs. 
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4.0 STATISTICAL ASSESSMENT OF SURFACESOIL DATA 

The following sections explain the statistical methods used for data screening and the assessment 

of whether IHSSs show evidence of contamination and the hazardous constituents that create this 

contamination. 

Although the sampling design and the number of samples for OU13 were intended to determine 

with a 95 percent confidence whether at least one quarter of an individual IHSS was 

contaminated at a concentration in excess of the PRGs or background, it is possible to analyze 

the data collected to determine the sufficiency of the sampling effort to characterize the IHSS. 

It is important to note that the original statistical design was not intended to sufficiently 

characterize the entire IHSS and that additional sampling was always planned. The test selected 

to evaluate the sufficiency of the number of samples collected is the prespecified relative error 

test (Gilbert 1987). This test is designed for normally distributed data sets and few of the OU13 

IHSS data sets are normally distributed or, indeed, even lognormally distributed. However, the 

results of the test can be used as an indicator of the sufficiency of the sampling effort to meet 

specific goals. 

4.1 DATA SCREENING 

The OU13 RFI/RI Work Plan (DOE 1992a) bases the number of surface-soil samples to be 

collected on the hypothesis that it is necessary to have a 95 percent probability of finding one 

contaminated sample in an IHSS that has 25 percent of its area contaminated. An underlying 

assumption is that the samples are independent of one another. The formula used in this 

calculation is the following: 

P=l-(l-p)” 
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where P is the probability of success, f is the fraction of the site contaminated, and n is the 

number of independent samples. Solving the equation for n and substituting a probability of 95 

percent ‘confidence and the area contaminated at 25 percent requires that 1 1 samples be collected 

for each IHSS. Subsequently, 11 samples were collected for each IHSS in OU13 with the 

exceptions of IHSS 117.1 (10 samples), IHSS 128 (one sample), IHSS 1 3 4 0  (three samples), 

IHSS 171 (five samples), and IHSS 197 (four samples), because they overlap with other IHSSs. 

If overlap occurs, 11 samples were collected within the IHSS group. At these sites, concrete 

or asphalt pavement prevented more independent samples from being collected and also 

interfered with the random distribution of sample collection. In addition, several of these IHSSs 

are collocated, and the total number of samples in the area meets or exceeds the target of 11 

samples. 

This screening method provides that any memurement in excess of background or PRGs is an 

indication of contamination. As discussed earlier, it is important to note that arsenic is present 

in concentrations in excess of the PRGs in seven of the 12 OU13 IHSSs sampled, but it is never 

present in concentrations in excess of background. Therefore, although arsenic has been listed 

as an exceedance of PRG, it is naturally occurring. 

4.2 PARAMETRIC STATISTICAL ANALYSES 

The evaluation of the sufficiency of the sampling effort to determine whether the mean 

concentration of the sample population is within a specified limit of the actual population mean 

is accomplished by calculating the number of samples needed to meet a prespecified relative 

error with a desired degree of confidence. This evaluation is accomplished via the following 

formula (Gilbert 1987): 
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where: 

n = number of samples required; 

z1-u/2 = standard deviate from a normal population at a specified confidence (a); 

q = coefficient of variation (u/p)-u is the standard deviation and p is the population 

mean; and 

d, = relative error ( I Z-p I /p )  

For the purpose of this evaluation, the following conditions were examined: 90 and 95 percent 

confidence that the sample mean did not deviate from the IHSS population mean by more than 

20, 30, or 50 percent. Each of the evaluation tables in the following sections contain the 

calculated number of samples required and a comparison to the number of samples collected. 

The screening of the sampling data was accomplished through a series of processes: 

1. Only those constituents that were present in concentrations exceeding their background 

m,w or PRGs were evaluated. Arsenic is the only constituent for which the PRG 
was controlling. 

2. The higher concentrations from duplicates were used in the statistical analysis. 

3. For contaminants with fewer than 15 percent nondetects, one half of the detection limit 

was substituted. No analysis was conducted on constituents with greater than 15 percent 

nondetects. 
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4. Estimated concentrations-qualified "J"-were given the same weight as nonqualified 

data. 

5 .  Rejected data-qualified "R"-were not used. 

4.2.1 IHSS Group 117.1 and 197 - North Chemical Storage Site and Scrap Metal Sites - 
500 Area 

Fourteen surface-soil samples were collected within the confines of IHSSs 117.1 and 197. Table 

4-1 contains the results of the sufficiency testing for this area. Coefficients of variation ( r ] )  in 

excess of 1 are usually considered an indication that the data are not normally distributed. 

Further evaluation using the Shapiro-Wilk test statistic supported this observation. Thus, the 

evaluation of sampling sufficiency can only be used as an indicator of sufficiency for the non- 

normally distributed constituents. 

Arsenic and selenium were sufficiently sampled to demonstrate that there is a 95 percent 

confidence that the difference between the sample population mean and the mean concentration 

within these MSSs is less than or equal to 20 percent of the total population mean. The number 

of lead samples collected was sufficient to provide a 95 percent confidence that the difference 

between the sample and total population means are less than 30 percent and the zinc samples 

provide a 90 percent confidence of the same difference. Copper has been sampled sufficiently 

to provide a 90 percent confidence that the differences in the sample population mean and the 

mean concentration within these IHSSs are less than or equal to 50 percent of the total 

population mean. The number of silver and Pu-239/240 samples is sufficient to provide a 95 

percent confidence that the difference between the sample mean and the total IHSS population 

mean is within 85 percent of the population mean. 
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The initial sampling effort has only been sufficient to characterize the entire area of this IHSS 

group for two constituents. However, because the maximum measured concentrations are at 

least an order of magnitude less than the PRGs, and based on the assumption that the area 
sampled is homogenous, it is unlikely that the planned further sampling to determine the three- 

dimensional distribution of contaminants will encounter surface concentrations in excess of the 

PRGs. These data, in combination with an evaluation of historical use, currently existing data 

from other sources or reports, and professional judgment, would indicate that extensive 

additional surface-soil sampling is not justified. 

4.2.2 IHSS Group 117.2, 158, and 169 - Middle Chemical Storage Site, Building 551 

Radioactive Site, and Waste Peroxide Drum Burial 

Eleven surface-soil samples were collected in IHSSs 117.2 and 158 and no samples were 

collected in IHSS 169. The sufficiency statistics tests are summarized in Tables 4-2 and 4-3 for 

IHSSs 117.2 and 158, respectively. 

Arsenic was sufficiently sampled to demonstrate that there is a 95 percent confidence that the 

difference between the sample population mean and the mean concentration within these IHSSs 

is less than or equal to 20 percent of the total population mean. The Ra-226 data indicate that 

similar conclusions can be drawn about the sufficiency of its sampling. However, because there 

were only two samples collected for Ra-226 analyses, the fact that the measured activities were 

relatively close together may be chance and not an artifact of the activity range of the sample 

population. This observation points out the weakness of applying statistical methods to a very 

small (n = 2) sample population. Cobalt has been sampled sufficiently to provide a 90 percent 

confidence that the sample population mean lies within 20 percent of the population mean and 

nickel and chromium provide a 95 percent confidence that the difference between the sample and 

population means is 30 percent. The 11 lead samples indicate that the difference between the 
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sample and population means is 30 percent (90 percent confidence). The data for Pu-239/240 

provide a 95 percent confidence that the difference between the sample and population means 

is 50 percent. Zinc and Am-241 provide a 90 percent confidence that the measured mean 
concentration is within 50 percent of the mean concentration for IHSS 117.2. 

Only three of the 11 samples collected within IHSS 158 contained detectable beryllium and 

nickel, so no attempt was made to evaluate their sufficiency. The samples analyzed for U- 

233/234 and U-238 were sufficient to provide a 95 percent confidence that the difference 

between the sample and population mean is less than 20 and 30 percent, respectively. The 

samples analyzed for cobalt, lead, and U-235 were sufficient to provide a 95 percent confidence 

that the difference between the sample and population mean is less than 50 percent. For the 

remaining analytes-calcium, chromium, copper, zinc, and Pu-239/240-the distributions are 
non-normal and the estimation of sufficiency is less than a 90 percent confidence that the 

difference in the means is less than 50 percent. 

4.2.3 IHSS 186 - Valve Vault 12 

Samples collected from IHSS 186 were analyzed for the target radionuclide suite. Four 

radionuclides were measured in activities in excess of their respective backgrounds: Am-241, 

gross beta, Pu-239/240, and U-238 (Table 4-4). Sufficient samples were collected to provide 

a 95 percent confidence that the difference between the sample and population means is less than 

20 percent. The analyses of gross beta and Pu-239/240 provide a 95 percent confidence that the 

mean concentration of the sample population and the IHSS population are within 100 percent of 

the value of the IHSS population mean. The large difference calculated for these last two 

constituents reflects the non-normality.of the current sample data set. 
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4.2.4 IHSS Group 128, 134(N & S), and 171 - Oil Burn Pit No. 1 Waste Leak, Solvent 

Burning Ground, and Lithium Metal Destruction Site 

Of the nine samples collected within IHSSs 128, 134N, and 171, one (IHSS 134N) was analyzed 
for the modified TAL metals and the remainder were analyzed for the target radionuclides (Table 

4-5). Therefore, only the radionuclides with activities in excess of their respective backgrounds 

were tested for sufficiency of sampling. Sufficient samples were analyzed for Pu-239/240 to 

provide a 90 percent confidence that the difference between the sample mean and the total 

population mean is no greater than 30 percent and that the difference for Am-241 is no more 

than 50 percent. 

Eleven samples were collected from IHSS 134s and analyzed for target radionuclides. Five of 
the radionuclides (Am-241, gross beta, Pu-239/240, U-233/234, and U-238) were measured with 

activities in excess of their respective backgrounds and were tested for sufficiency of the 

sampling design (Table 4-6). The gross beta and U-238 samples were sufficient to provide a 

95 percent confidence that the differences in the means is less than 20 percent. Sampling for 

U-233/234 provided a 90 percent confidence that the difference in the sample population mean 

and total population mean is no greater than 20 percent. Sampling for Am-241 and Pu-239/240 

indicate that the difference between the sample and total population means are no greater than 

50 percent with a 95 and 90 percent confidence, respectively. 

4.2.5 IHSS 148 - Waste Spills 

The 11 surface-soil samples analyzed from this IHSS contained eight metals (arsenic, chromium, 

cobalt, copper, lead, nickel, strontium, and zinc) and four radionuclides (Am-241, Pu-239/240, 

U-233/234, and U-238) in excess of their respective background or PRG concentrations and 

activities. The sufficiency evaluation is summarized in Table 4-7. Arsenic, U-233/234, and U- 
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238 had sufficient samples to provide a 95 percent confidence that the differences between the 

sample and total population means are less than 20 percent. Chromium, cobalt, lead, nickel, 

Am-241, and Pu-239/240 sampling was sufficient to provide a 95 percent confidence that the 

differences in the respective means were less than 30 percent, and strontium sampling provides 

a 90 percent confidence in the same difference. A sufficient number of copper samples was 

collected to provide a 95 percent confidence that the difference in the sample and total 

population means was less than 50 percent. The zinc samples were able to provide a 95 percent 

confidence that the difference in the means was less than 80 percent. 

There are two reasons why collecting additional samples in order to increase the confidence in 

the estimation and to further constrain the differences in the means is not justified. The 

maximum measured concentrations are seldom as much as one-tenth of the PRGs and thus are 

well below concentrations that would require remediation. Also, the statistical test being 

conducted on the data is designed for normally distributed data and many of the constituents are 

not normally distributed and, thus, the test statistic is only an indication of sufficiency. 

4.2.6 IHSS Group 157.1 and 191 - North Area Radioactive Tank and Hydrogen Peroxide 

spill 

Eleven samples were collected from IHSS 157.1. The samples were analyzed for SVOCs, the 

modified TAL metals list, and target radionuclides. The results of sufficiency testing are 

summarized in Table 4-8. Of the five SVOCs-all PAHs-only one (dibenzo(a,h)anthracene) 
had a measured concentration population that was close to being normally distributed and the 

results of those samples indicate that there were a sufficient number of samples collected to 

provide a 90 percent confidence of the difference in the means being less than 50 percent. The 

remainder of the PAHs-benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
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indene( 1,2,3-cd)pyrene-were sampled sufficiently for a 95 percent confidence that the 

differences in the means are less than 80 percent. 

Four metals were present in concentrations in excess of their respective background or 

PRGs-arsenic, copper, lead, and zinc. Sufficient samples were collected for arsenic and zinc 

to provide a 95 percent confidence that the difference in the respective means were less than 20 
percent. There is a 90 percent confidence that the difference between the mean lead 

concentration of the sample population and the mean concentration of the total population in less 

than 50 percent. Within this IHSS, copper concentrations do not appear to be normally 

distributed and the estimate of the sampling sufficiency is that there is a 90 percent confidence 

that the difference in the sample and population means is less than 60 percent. 

Four of the radionuclides (Am-241, Pu-239/240, U-233/234, and U-238) were measured with 

activities in excess of their respective backgrounds and were tested for sufficiency of the 
sampling design (Table 4-8). The U-233/234 activity measurements were sufficient to provide 

a 90 percent confidence that the difference between the sample mean and the total population 

mean is 20 percent or less. The U-238 data are sufficient to provide a 90 percent confidence 

that the difference in the means is less than 30 percent. Finally, the Am-241 and Pu-239/240 

data are sufficient to provide a 95 percent confidence that the differences between the mean 

activities of the sample populations and the total populations within the IHSS are less .than 50 

percent. 

4.2.7 IHSS Group 117.3 and 152 - South Chemical Storage Site and Fuel-Oil Tank 

There were no surface-soil samples collected at IHSS 152. Table 4-9 contains the sufficiency 

evaluation for the samples collected within IHSS 117.3. Five metals (arsenic, cobalt, lead, 

selenium, and zinc) were measured in concentrations in excess of their background or PRG 
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concentrations. In addition, three radionuclides had elevated activities: Pu-239/240, U-233/234, 

and U-238. Arsenic, selenium, U-233/234, and U-238 were all sampled sufficiently to provide 

a 90 percent confidence that the differences between the sample means and the total population 

means are 20 percent or less. Lead and Pu-239/240 samples provide a 90 percent confidence 

that the differences in the mean activities of the sample populations and the total populations 

within the IHSS are less than 30 percent. The final two constituents, cobalt and zinc, have non- 

normal distributions and the sufficiency statistic indicates that, with a 90 percent confidence, the 

estimated differences in sample and total population means are less than 60 percent. 

4.2.8 IHSS 190 - Caustic Leak 

No surface-soil samples were collected within IHSS 190. 

4.3 DATA ASSESSMENT CONCLUSIONS 

The following sections discuss the findings of the initial sampling of surface soils at OU13 

IHSSs. The samples collected were analyzed for the full WETS radionuclide suite and most 

of the samples were analyzed for the amended TAL metals plus lithium and magnesium. 
Samples from three IHSSs were analyzed for VOCs (IHSSs 117.1, 134N, and 197) and those 

from one IHSS (157.1) were analyzed for SVOCs. The analyte lists were based on the historical 

use of the facilities within the various IHSSs. 

Table 4-10 is a listing of the constituents exceeding either PRGs or background by IHSS 
number. 
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4.3.1 IEISS Group 117.1 and 197 - North Chemical Storage Site and Scrap Metal Sites - 
500 Area 

Ten surface-soil samples were collected within IHSS 117.1 and an additional four and one 

duplicate within IHSS 197. The IHSS 117.1 samples were analyzed for the TAL metals plus 

lithium, molybdenum, and strontium; the VOCs; and the total activities for the WETS 

radionuclide target list. Five constituents were present in concentrations in excess of background 

in at least one sample. Those constituents are copper, lead, mercury, selenium, and zinc. 

Copper is present in concentrations in excess of background in four of the 10 samples. 
However, all of the measured copper concentrations are less than the PRG of 11,000 mg/kg. 
The lead concentration was elevated above background in one sample (SS3310293: 75.9 mg/kg). 

A different sample, SS309393, contained mercury at the background concentration (0.2 mg/kg), 

which coincides with the MDL. One sample (SS309493) of the four analyzed for selenium 

contained a concentration equal to the background concentration (1.40 mg/kg), but three orders 

of magnitude less than the PRG of 1,370 mg/kg. Silver was measured in one sample (SS309193) 

at a concentration of 10.1 mg/kg, which is in excess of the background concentration of 10.0 

mg/kg but significantly less than the PRG of 1,370 mg/kg. Zinc was found to be present in 

concentrations in excess of background in six of the 10 samples analyzed, but all zinc values are 

less than established PRGs. 

' @ 

The IHSS 197 samples had three constituents that exceeded background concentrations: copper, 

silver, and zinc. Copper and silver were present at Location SS309993 in concentrations in 

excess of their respective background concentrations of 27.3 and 10.0 mg/kg but below their 

established PRGs. Two other sample locations (SS309693 and SS309793) contained zinc in 

excess of the background concentration of 86.6 mg/kg, but less than the established PRG. 
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Among the radionuclide measurements, two samples (SS309293 and SS310293) contained Pu- 

239/240 activities in excess of the background of 0.1312 pCi/g at 0.43 and 0.16 pCi/g, 

respectively. These activities are less than the Pu-239/240 PRG of 3.42 pCi/g. 

4.3.2 IHSS Group 117.2, 158, and 169 - Middle Chemical Storage Site, Building 551 

Radioactive Site, and Waste Peroxide Drum Burial 

A total of 11 surface-soil samples and one duplicate were collected within the area of IHSS 

Group 117.2. These samples were analyzed for the TAL metals plus cesium, lithium, 

molybdenum, and strontium and the total activities for the WETS radionuclide target list. Five 

metallic constituents exceeded background concentrations in one or more of these samples. 

Those constituents are chromium, lead, nickel, and zinc. Chromium was present at one sample 

location (SS306493) in excess of the background (24.8 mg/kg) but less than the PRG (962 

mg/kg). This same sample contained a nickel concentration in excess of background (28 vs 26.9 

mg/kg). The lead concentration at a different sample location (SS306193) was 62.8 mg/kg, 
which is slightly in excess of the background concentration of 61.4 mg/kg. There is no PRG 

for lead. Six of the 11 soil samples contained zinc in the range of 144 to 497 mg/kg. These 

concentrations are in excess of the background (86.6 mg/kg) but much lower than the PRG of 

8,230 mg/kg. 

Three radionuclides were detected in surface-soil samples from IHSS 117.2: Am-241, Pu- 

239/240, and Ra-226. Five samples contained excess Am-241 with activities in the range of 

0.067 to 0.169 pCi/g versus a background of 0.0634 pCi/g and a PRG of 2.37 pCi/g. Two 

samples contained Pu-239/240 in the range of 0.177 to 0.225 pCi/g compared to the background 

of 0.1321 pCi/g and the PRG of 3.42 pCi/g. One sample (SS300293) of the two analyzed 

contained Ra-226 in excess of the background (1.587 pCi/g) at 1.775 pCi/g, but less than the 

PRG of 2.28 pCi/g. 
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Eleven samples and one duplicate were collected from the area of IHSS 158. These samples 

were analyzed for the TAL metals plus cesium, lithium, molybdenum, and strontium and the 

total activities for the WETS radionuclide target list. Seven metallic constituents exceeded 

background concentrations in one or more of these samples. Those constituents are arsenic, 

calcium, chromium, cobalt, copper, lead, nickel, and zinc. One' sample location (SS303993) 

contained calcium, chromium, cobalt, and zinc concentrations in excess of their respective 

background concentrations but below the PRGs. Two locations, SS304493 and SS304593, 

\ 

contained copper in excess of the 27.3 mg/kg background concentrations but below the PRG of 

11 ,OOO mg/kg. Five of the locations contained zinc concentrations in excess of the background 

concentration of 86.6 mg/kg, but less than the established PRG. 

Five radionuclides were detected in surface-soil samples from IHSS 158: Am-24 1, Pu-239/240, 

U-233/234, U-235, and U-238. Four samples contained excess Am-241 with activities in the 

range of 0.077 to 0.254 pCi/g, above the background of 0.0634 pCi/g but below the PRG of 

2.37 pCi/g. Four samples contained Pu-239/240 in the range of 0.139 to 0.642 pCi/g, greater 

than the background of 0.1321 pCi/g, but less than the PRG of 3.42 pCi/g. One sample 

(SS300293) of the two analyzed contained U-233/234 in excess of the background (1.769 pCi/g) 

at 1.846 pCi/g, but less than the PRG of 44.7 pCi/g. One other sampIe, SS304393, had a 

measured activity for U-235 of 0.372 pCi/g, which is in excess of background (0.1983 pCi/g) 

and the PRG (0.173 pCi/g). Sample SS304193 contained U-238 (4.132 pCi/g) in excess of 
background but less than the established PRG. The background and PRG for U-238 are 1.912 

and 0.8 pCi/g, respectively. 

Because hydrogen peroxide (H,O,) very quickly degrades to oxygen (0,) and water (H,O) in the 

near surface environment, and because IHSS 169 is a reported waste peroxide drum burial area, 

no samples were collected . 

(-9 h:\wp\flats\ou13\da~-sum\sec4.wpf June 19, 1995 DRAFT 



Rocky Flats Environmental Technology Site Manual: RFPIERM-95-00000 
Operable Unit No. 13 Section: 4, Rev. 0 

Page: 14 of 20 
Effective Date: 6/16/95 

Data Summary No. 2 Organization: Environmental Management 

The initial sampling design indicates that at least 25 percent of the area of the IHSSs contain 

metals and radionuclides described above at levels above reference concentrations. It may be 

necessary to collect additional surface-soil samples in a quantity sufficient to establish the 

validity of a parametric statistical test. Analytes for these additional samples would include 

metals and radionuclides detected above reference concentrations during the Stage 1 surface-soil 

investigation. These analytically determined values will be compared to appropriate PRGs and 

any exceedances noted. Further comparisons will be made following the precepts outlined in 

Section 4.2. 

4.3.3 IHSS 186 - Valve Vault 12 

a A total of 11 surface-soil samples and one duplicate sample were collected from IHSS 186. All 

of these samples were analyzed for the target radionuclides and four were present in activities 

exceeding background: Am-24 1, gross beta, Pu-239/240, and U-238. Only one of the samples 

did not contain excess Am 241: SS305193. The range of Am-241 activities is 0.076 to 1.464 

pCi/g with a background of 0.0634 pCi/g and a PRG of 2.37 pCi/g. The gross beta activity was 

in excess of background (55.35 pCi/g) in two samples: SS305193 (57.55 pCi/g) and SS305393 

(58.25 pCi/g). There is no gross beta PRG. Eight of the 11 samples contained excess Pu- 

239/240. The range of activities is 0.226 to 7.663 pCi/g versus a background of 0.1321 pCi/g 

and the PRG of 3.42 pCi/g. Five of 11 samples contained excess U-238 (range 1.973 to 3.53 

pCi/g). The background and PRG for U-238 are 1.912 and 46.0 pCi/g, respectively. 

The initial sampling design indicates that at least 25 percent of the area of the IHSSs contain 

metals and radionuclides described above at levels above reference concentrations. It may be 

necessary to collect additional surface-soil samples in a quantity sufficient to establish the 

validity of a parametric statistical test. Analytes for these additional samples would include 

metals and radionuclides detected above reference concentrations during the Stage 1 surface-soil 0 
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investigation. These analytically determined values will be compared to appropriate PRGs and 

any exceedances noted. Further comparisons will be made following the precepts outlined in 

Section 4.2. 

4.3.4 IHSS Group 128, 134, and 171 - Oil Burn Pit No. 1 Waste Leak, Solvent Burning 

Ground, and Lithium Metal Destruction Site 

Because the area of Oil Bum Pit No. 1 (IHSS 128) is co-located with IHSS 134N and both are 
covered by the road bed and road surface of Sage Avenue, only one surface-soil sample was 

taken. The sample was collected by coring a hole through the asphalt road surface and boring 

down through the roadbed fill. This sample was analyzed for the total target radionuclide 

activities and the concentrations of lithium and magnesium. None of the measured 

concentrations or activities exceeded the PRG or background concentrations. 

Three samples were collected from the magnesium metal disposal site (IHSS 134N) away from 

the roadbed of Sage Avenue. All three samples were analyzed for magnesium and lithium, two 

of the three were analyzed for their radionuclide activities, and the third was analyzed for the 

TAL metals. Two of the sample locations had magnesium concentrations in excess of its 

background concentration of 7,012 mg/kg: SS302193 measured 8,020 mg/kg and SS310393 

measured 18,400 mg/kg. (Magnesium has no established PRG.) In addition, the latter sample 

had concentrations of the following metals in excess of their respective background 

concentrations (measurement-mg/kg/background-mg/kg) but less than PRGs (for those chemicals 

with a PRG): calcium (18,100/13,573), copper (72/27.3), iron (31,700/28,160), nickel 

I (30.3/26.9), sodium (2,850/1, log), and strontium (413190.1). 

Americium-241 and Pu-239/240 both exceeded background activities in the IHSS 134 N samples. 

The activity of Am-241 exceeded background (0.0634 pCi/g) in both samples analyzed from this 

I 

0 
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IHSS. Americium-241 activities ranged from 0.066 to 0.202 pCi/g. The PRG is 2.37 pCi/g. 

One sample (SS302093) contained Pu-239/240 at an activity level of 0.183 pCi/g, which is less 

than background. 

Eleven samples and one duplicate were collected from the lithium metal disposal area of IHSS 

134s. All were analyzed for lithium plus the target radionuclides. Five radionuclides were 

present in activities in excess of background within MSS 134s: Am-241, gross beta, Pu- 

239/240, U-233/234, and U-238. Four of l l  samples exceeded the Am-241 background (0.0634 

pCi/g) with a range from 0.065 to 0.116 pCi/g but was less than the PRG of 2.37 pCi/g. Two 

samples contain gross beta activities in excess of the background value of 44.56 pCi/g: 

SS302693 (58.06 pCi/g) and SS303593 (59.17 pCi/g). Five of 11 samples contained Pu-239/240 

with a range from 0.135 to 0.465 pCi/g, exceeding the background of 0.1312 pCi/g, but less 

than the PRG of 3.42 pCi/g. Four samples exceeded the U-233/234 background (1.769 pCi/g) 

with a range from 1.785 to 3.5 pCi/g, but were less than the PRG of 44.7 pCi/g. Three of the 

samples exceeded the background for U-238 (1.912 pCi/g). The range for these samples is from 

1.945 to 2.894 pCi/g. All of these values are an order of magnitude less than the PRG of 46.0 

pci/g. 

Five samples were collected from the area of IHSS 171, the solvent burning ground. The 

samples were analyzed for the target radionuclides. One sample (SS302493) exceeded the 

background for both Am-241 (0.0634 pCi/g) and Pu-239/240 (0.1321 pCi/g) but were less than 

the PRGs. The measured activities are 0.121 and 0.135 pCi/g, respectively. 

Three surface-soil samples were collected from areas within OU13 IHSSs that were not 

associated with an identified IHSS but were located between 134N and 134s. One of these 

sample locations (SS301493) contained magnesium in concentrations exceeding the background 

value of 7,011 mg/kg. Two radionuclides, Am-241 and Pu-2391240, were present in  the non- 
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IHSS samples. All three samples contained Pu-239/240 in excess of the background activity of 
0.1321 pCi/g (range 0.136 to 1.744 pCi/g). Two of the samples exceeded the Am-241 

background (0.0634 pCi/g) but were less than the PRG. Samples SS301493 and SS301693 had 

activities of 0.291 and 0.252 pCi/g, respectively. 

The initial sampling design indicates that at least 25 percent of the area of the IHSSs contain 

metals and radionuclides described above at levels above reference concentrations. For this 

evaluation, however, one metal, arsenic, is not considered. (See Section 3.1.) It may be 

necessary to collect additional surface-soil samples in a quantity sufficient to establish the 

validity of a parametric statistical test. Analytes for these additional samples would include 

metals and radionuclides detected above reference concentrations during the Stage 1 surface-soil 

@ investigation. 

4.3.5 IHSS 148 - Waste Spills 

Eleven samples and one duplicate sample were collected within the area of IHSS 148. These 

samples were analyzed for the TAL metals plus cesium, lithium, molybdenum, and strontium 

and the total activities for the WETS radionuclide target list. Five metallic constituents 

exceeded background concentrations. Those constituents were chromium, cobalt, copper, lead, 

nickel, and zinc. Chromium was present in concentrations in excess of background, but less 

than the PRG at seven of the 11 sample locations, with a range from 33.8 to 95.6 mg/kg. 

Cobalt was present at location SS306793 slightly in excess of the background concentration of 

24.8 mg/kg (28.7 mg/kg). (Cobalt has no PRG.) Three of the 11 copper concentrations 

exceeded background, but were less than the PRG. Six of the sample locations exceeded the 

background concentration of lead, which has no PRG. Two sample locations exceeded the 

nickel background concentration but were less than the PRG. Six locations had zinc present in 

excess of background but less than the PRG. @ 
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Four radionuclides were detected in surface soil samples from IHSS 158: Am-24 1, Pu-239/240, 

U-233/234, and U-238. Five samples contained excess Am-241 with activities in the range from 

0.092 to 0.197 pCi/g versus a background of 0.0634 pCi/g and a PRG of 2.37 pCi/g. Three 

samples contained Pu-239/240 in the range from 0.152 to 0.169 pCi/g compared to the 

background of 0.1321 pCi/g and the PRG of 3.42 pCi/g. Four samples contained U-233/234 

in excess of the background (1.769 pCi/g) with the range from 1.769 to 2.04 pCi/g, but less 

than the PRG of 44.7 pCi/g. The 

background and PRG for U-238 are 1.912 and 46.0 pCi/g, respectively. 

One sample contained excess U-238 (2.14 pCi/g). 

The initial sampling design indicates that at least 25 percent of the area of the IHSSs contain 

metals and radionuclides described above at levels above reference concentrations. It may be 

necessary to collect additional surface-soil samples in a quantity sufficient to establish the 

validity of a parametric statistical test. Analytes for these additional samples would include 

I metals and radionuclides detected above reference concentrations during the Stage 1 surface-soil 

investigation. 

4.3.6 IHSS Group 157.1 and 191 - North Area Radioactive Tank and Hydrogen Peroxide 

spill 

A total of 11 surface-koil samples and two duplicates were collected within the area of IHSS 
157.1. These samples were analyzed for the TAL metals plus cesium, lithium, molybdenum, 

and strontium; SVOCs; and total activities for the WETS radionuclide target list. Three 
metallic constituents exceeded background concentrations in one or more of these samples. 

Those constituents are copper, lead, and zinc. Copper was present at 143 mg/kg at sample 

location SS300393, which exceeds the background concentration but is less than the PRG. Lead, 

with no PRG, exceeded the background at two locations (SS300493 and SS301193). Zinc 

exceeded the background at two other locations (SS300993 and SS301293), but not the PRG. 
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Five SVOCs exceed the PRGs: benzo(a)anthrancene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenm(a,h)anthracene, and indeno(l,2,3-cd)pyrene. Of the nine samples analyzed for SVOCs, 

PRGs were exceeded in eight by benzo(a)pyrene, three by benzo(b)fIuoranthene and 

dibenzo(a, h)anthracene, and two contained other compounds. 

Four radionuclides were detected in surface-soil samples from IHSS 157.1: Am-241, 

Pu-239/240, U-233/234, and U-238. Two samples contained excess Am-241 with activities in 

the range from 0.067 to 0.081 pCi/g, exceeding the background of 0.0634 pCi/g but not 
exceeding the PRG of 2.37 pCi/g. One sample (SS300493) contained Pu-239/240 at 0.195 

pCi/g, which exceeds the background of 0.1321 pCi/g, but not the PRG of 3.42 pCi/g. Four 

samples contained U-233/234 in excess of background with the range from 1.98 to 3.242 pCi/g, 

but less than the PRG of 44.7 pCi/g. Three samples contained excess U-238 (range 3.975 to 

5.265 pCi/g). The background and PRG for U-238 are 1.912 and 46.0 pCi/g, respectively. 

Based on the data presented above, it may be necessary to collect additional surface-soil samples. 

Analytes for these additional samples would include those metals, organics, and radionuclides 

detected above reference concentrations during the Stage 1 surface-soil investigation. 

4.3.7 IHSS Group 117.3 and 152 - South Chemical Storage Site and Fuel-Oil Tank 

Eleven surface-soil samples and one duplicate were collected within the area of IHSS Group 

117.3. These samples were analyzed for the TAL metals plus cesium, lithium, molybdenum, and 

strontium and the total activities for the WETS radionuclide target list. Four metallic 

constituents exceeded background concentrations in one or more of these samples. Those 

constituents are cobalt, lead, selenium, and zinc. Cobalt was present at one sample location 

(SS308893) at a concentration of 53.5 mg/kg, which is in excess of the background 

concentration of 24.8 mg/kg. There is no PRG for cobalt. Two of the 11 samples contained 
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lead concentrations in excess of the background concentration of 61.4 mg/kg: SS308193 

measured 90.6 mg/kg and SS308493 measured 78.5 mg/kg. (Lead has no PRG.) One sample 

location (SS308593) had a selenium concentration slightly in excess of the background 

concentration of 1.40 mg/kg at 1.50 mg/kg. The zinc concentrations exceeded background (86.6 

mg/kg) in seven of the 11 samples collected. The range of zinc concentrations in these seven 

samples was from 126 to 1580 mg/kg-all less than the PRG of 8230 mg/kg. 

Three radionuclides were detected in surface-soil samples from IHSS 117.3: Pu-239/240, U- 

233/234, and U-238. Four samples contained Pu-239/240 in the range of 0.169 to 0.385 pCi/g 

compared to the background of 0.1321 pCi/g and the PRG of 3.42 pCi/g. Two samples 

contained U-233/234 in excess of the background (1.769 pCi/g) with the range from 2.087 to 

2.261 pCi/g, but less than the PRG of 44.7 pCi/g. One sample contained concentrations of U- 

238 (SS308893) at greater than the background but less than its PRG. 

The initial sampling design indicates that at least 25 percent of the area of the IHSSs contain 

metals and radionuclides described above at levels above reference concentrations. It may be 

necessary to collect additional surface-soil samples in a quantity sufficient to establish the 

validity of a parametric statistical test. Analytes for these additional samples would include 

metals and radionuclides detected above reference concentrations during the Stage I surface-soil 

investigation. 

No surface-soil samples were collected within the area of IHSS 152. 

4.3.8 IHSS 190 - Caustic Leak 

No surface-soil samples were collected in the vicinity of this reported leak of sodium hydroxide. a 
I 
I 
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5.0 PRELIMINARY EVALUATION OF NATURE AND EXTENT OF 

CONTAMINATION 

This section uses the surface-soil and soillgas data to generate a preliminary evaluation of the 
nature and extent of contamination at each IHSS or IHSS group. Factors affecting the fate and 

transport of hazardous constituents in the environment are first introduced and discussed in 

general terms. The type of contaminants and apparent migration pathways at each site are then 

used to characterize the nature and extent of contamination. This information is then used to 

make recommendations for further investigation. 

5.1 MECHANISMS OF CHEMICAL FATE AND TRANSPORT 

An evaluation of the fate and transport of the chemicals detected at a specified IHSS aids in 

predicting potential exposure pathways and helps link sources with contaminated media. When 

a chemical is released to the environment, the chemical fate may be one of the following: 

transport (e.g., surface-water or groundwater flow as dissolved species or adsorbed on 

suspended sediment, and/or adsorbed on airborne particulates migrating through the 

atmosphere) ; 

physical transformation (e.g., evaporation, adsorption, or precipitation); 

chemical transformation (e.g., photolysis, hydrolysis, oxidation, or reduction); 

biological transformation (e.g., biodegradation); and/or 

accumulation in environmental media via various chemical and physical mechanisms. 
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The mineralogical and chemical characteristics of the MSS environment and the physiochemical 

characteristics of the specific constituents control the chemical fate and transport of individual 

constituents of concern. Soil characteristics such as mineralogy, particle size, moisture content, 

organic carbon content, and cation exchange capacity greatly influence chemical migration. 

Other site characteristics that are considered in the characterization of the physical setting and 

discussed in the OU13 FWI/RI Work Plan (DOE 1992a) are as follows: 

climate (e.g., temperature and precipitation); 

meteorology (e.g., wind speed and direction); 

geologic setting (e.g., location and characterization of underlying strata); 

vegetation (e.g., unvegetated, forested, grassy); 

soil type (e.g., sandy, clayey, organic, acid, basic); 

groundwater hydrology (e.g., depth, direction, and flow regime); and 

surface water hydrology (e.g., type, flow rates, and chemistry). 

The OU13 investigation did not collect surface soil samples for physical characterization. 

Because the soil types and fill materials are the same throughout the Industrial Area, data 

collected during the OUIO investigation will be used in this investigation. The specific gravity, 

percent moisture, bulk density, TOC, vd pH are used to qualitatively describe the potential for 

contaminant transport through subsurface media. In addition, these properties are used in 

estimating various transport coefficients for contaminants in saturated and unsaturated media. 

Representative soil type samples from OUlO were analyzed for the following: 

Soil Moisture Content. Soil moisture content is expressed as a ratio (percent) of mass of water 

present in the sample to a mass of sample after it has been dried at 105" C. The soil moisture 

content controls the mass of a constituent of concern that can be dissolved in vadose zone fluids. 
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Grain-Size Distribution. Grain-size distribution, also referred to as particle-size distribution, is 
a proportional measurement of various sizes of primary soil particles. The mineralogy of the 

various size fractions control the soil-moisture interactions. Constituents of concern can be 

concentrated in specific size fractions, which can aid in remediation. 

Soil Bulk Densitv. Soil bulk density is the ratio of the mass of oven-dried solids to a bulk 

volume of solids plus pore space. The measurement of bulk density allows one to estimate the 

volume available for soil gas and pore fluids and aids in the prediction of mass transport through 

the soil column. 

The specific gravity of most soils is approximately 2.65 because of the density of quartz and 

feldspar, common soil minerals. The average specific gravity for peat-rich soils is much 

lower-organic material is porous and carbonaceous compounds are less dense. The bulk 

density of most soils ranges from 1.0 gm cm-3 for clays to 1.8 gm cm9 for sands (Carter 1993). 

Because Rocky Flats is located very near the Front Range of the central Rocky Mountains, the 

native surface soil is alluvium that varies greatly in grain size and sand or clay content. Often 

the surface material at the WETS Industrial Area was fill instead of native soil. Fill material 

typically exhibits a more even grain size and a lower clay content. 

The OUlO surface-soil samples .were characterized for specific gravity by American Society for 

Testing and Materials (ASTM) Method D854, texture by ASTM Method D422, percent moisture 

by ASTM Method D2216 (ASTM 1992), and bulk density by the Clod Method (Black 1965). 

Additionally, four surface-soil samples at each OUlO IHSS were chosen for analysis of TOC 

and pH (EG&G 1995b). 

Soil matrix texture was classified using ASTM Method D422. The soil matrix with particles 

greater than 2 millimeters (mm) in diameter ranges from a sand or loamy sand to a sandy clayey 



Rocky Flats Environmental Technology Site Manual: RFP/ERh4-95-00000 
Operable Unit No. 13 Section: 5, Rev. 0 

- Page: 4 of 17 
Effective Date: 6/16/95 

Data Summary No. 2 Organization: Environmental Management 

loam or loam. An overall average of 74 percent sand was estimated for the OUlO IHSSs 

(EG&G 1995b). 

Soil pH influences chemical speciation reactions, species oxidation-reduction, ligand exchange, 

chemical precipitation, and adsorption on soil matrix. These mechanisms are dependent on the 

contaminant or mixture of contaminants present and the moisture content of the soil. The results 

of TOC analyses provide the organic content of the soil. The organic content of the soil 

influences chemical accumulation of the soil through adsorption and chemical reduction and 

reduces the movement of susceptible chemicals. 

Chemical persistence in the environment is influenced by various physical, chemical, and 

biological processes that can affect the chemical or transform it as it moves through air, soil, 

or water systems. These processes include photolysis, hydrolysis, volatilization, adsorption, 

bioaccumulation, and biotransformation or biodegradation. As discussed in Section 3 .O, 

contaminants found at OU13 IHSSs are primarily PAHs, VOCs, metals, and radionuclides. The 

following paragraphs provide chemical-specific information related to contaminant fate and 

transport. The information was obtained from chemical-specific toxicological profiles available 

from the Agency for Toxic Substances and Disease Registry (ATSDR) (1990) and other 

resources. 

5.1.1 Polynuclear Aromatic Hydrocarbons 

PAHs are a class of compounds consisting of substituted and unsubstituted polycyclic aromatic 

rings commonly formed by the incomplete combustion of coal, oil, garbage, or other organic 

materials. PAHs occur in crude oil, coal, coal-tar, and road and roofing tars. Their chemical, 

physical, and biological properties vary with their molecular weight and structure. Solubility 

generally decreases with increasing molecular weight. Less soluble PAHs remain in the soil and 

are not readily flushed out by infiltrating water. 
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Adsorption on organic material in soil, as well as prolonged residence as a complex free phase, 

is a common fate for the PAHs. Adsorption can impede the migration of PAHs to groundwater, 

particularly in soils with high organic content. The degree of adsorption will depend on the 

amount of organic matter in the specific medium and the particular PAH’s affinity to organic 

matter. Atmospheric transport of PAHs may occur by adsorption onto particulate matter that 

becomes airborne. Biodegradation is probably the ultimate fate of PAHs in soil. 

PAHs are quickly metabolized and eliminated from most biological organisms. 

Bioaccumulation, especially in vertebrate organisms, is usually short-term and is not considered 

an important process. Higher molecular weight PAHs are degraded slowly by microbes. 

Microbes appear to degrade PAHs much more completely than mammals. The half-life of PAHs 

in soils can range from a few days for the low molecular weight PAHs to several years for the 

high molecular weight molecules. 
0 

5.1.2 Volatile Organic Compounds 

Characteristics of the most commonly detected VOCs in soil-gas samples are discussed below. 

Acetone. Acetone is a commonly used non-persistent solvent. If released to soil, acetone will 

volatilize or dissolve into soil moisture that can be transported to the groundwater. It is highly 

water-soluble, which will limit evaporation in a moist environment. Acetone is aliphatic and 

biodegrades readily. In the atmosphere, acetone will be lost through photolysis and reaction 

with photochemically produced hydroxyl radicals. Acetone does not adsorb appreciably to soil. 

Benzene. Benzene is both an industrial solvent and a fuel component. It is a colorless liquid 

with a sweet odor and a high vapor pressure. Benzene is found in nature as a component of 

crude oil. It will rapidly evaporate from soil surfaces, but is highly mobile in soil systems and 

will leach to groundwater. It is somewhat soluble in water (log K, equals 2.1) and can be a co- 
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solvent with alcohol, chloroform, acetone, carbon tetrachloride, and ether. Adsorption onto 

organic matter may be significant under conditions of constant exposure. Adsorption is one of 

the probable removal mechanisms in both surface water and groundwater along with microbial 

degradation. Atmospheric destruction of benzene via photolysis is a common fate process. The 

rate of benzene biodegradation may be enhanced by the presence of other hydrocarbons. The 

potential for bioconcentration is low. 

1 .2-Dichloroethene. 1,2-DCE is a highly flammable, colorless liquid with a sharp, harsh odor. 

It is used most often in solvents and may occur as a breakdown product (through microbial 

degradation) of common industrial solvents such as TCE, PCE, and 1 , 1 , 1-trichloroethane (1 , 1 ,1- 

TCA). Evidence for microbial degradation is generally found by the increasing concentrations 

of 1,ZDCE at increasing distances from source areas of parent compounds. 

If released to soil, 1,2-DCE will evaporate or seep into soil and eventually leach to groundwater. 

It normally will biodegrade slowly in groundwater where it has a half-life of 13 to 48 weeks. 

1 ,ZDCE does not significantly bioconcentrate in aquatic organisms. The chemical apparently 

does not adsorb significantly on soil or sediment. 

Ethvlbenzene. Ethylbenzene is a naturally occurring compound in crude oil and is a component 

of automotive and aviation fuels. It is used as a solvent and is a feed stock in the production 

of styrene. Ethylbenzene is a colorless liquid that is soluble in ethyl alcohol and ethyl ether. 

Evaporation is probably the major route of elimination from surface water. Subsequent 

atmospheric reactions, especially photooxidation, are responsible for its fate. It is 

photochemically reduced in the atmosphere to ethylphenol, benzaldehyde, acetophenone, and 

ethylnitro benzene. Ethylbenzene rapidly evaporates from water and soil systems and will 

biodegrade if an acclimation period for microorganisms is provided. A significant amount of 

ethylbenzene may be adsorbed by organic material in sediment or soil. Leaching to groundwater 

can occur in soils with a low organic matter content. 
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Tetrachloroethene. PCE is a colorless liquid widely used for dry cleaning fabrics and for 

degreasing metals. It is also used as a raw material for.making other chemicals. It has a sharp, 

sweet odor and is corrosive to some metals in the presence of water. Evaporation is an 

important environmental fate process for PCE and it will eventually undergo photooxidation in 

the atmosphere. It is miscible with hexane, alcohol, benzene, chloroform, and most oils, but 

is not water soluble. In soils with a low organic matter content, PCE will migrate to the 

groundwater. In soils with high levels of organics, PCE adsorbs to these materials. It is unclear 

whether PCE that is bound to organic material can be degraded by microorganisms. 

Biodegradation to trichloroethene, then to dichloroethene (DCE), and, finally, to vinyl chloride 

will occur under anaerobic conditions. 

Toluene. Toluene is a clear liquid that is often used as an industrial solvent and is a component 

of fuels. It is a naturally occumng compound in crude oil. Evaporation and biodegradation 

are the major fate processes for toluene. Photooxidation is the primary atmospheric fate of 

toluene. Benzaldehyde is reported to be the principal product of photooxidation. Adsorption 

is significant in carbonaceous soils. Bioaccumulation has not been reported as being an 
important fate mechanism. 

1.1.1-Trichloroethane. l,l,l-TCA is widely used as a solvent to dissolve other organic 

substances, such as glue and paint. In industry it is widely used to remove oil or grease from 

manufactured metal parts. The compound 1 , 1 , 1-TCA also occurs as a biodegradation product 

of 1,1,2,2-tetrachloroethane. At normal temperatures, 1 , 1 , 1-TCA is a nonflammable, colorless, 

and volatile liquid (Merck 1989). Because of its volatile nature, transport from surface soils to 

the atmosphere occurs rapidly. Photooxidation reactions with hydroxyl radicals is probably the 

principal fate process in the atmosphere. Although there are substantial differences in reported 

solubility in the literature, the solubility is relatively high among the chlorinated hydrocarbons. 
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Soil sorption is not expected to be sufficiently strong to prevent the migration of l,l,l-TCA to 

groundwater. Decomposition of l,l,l-TCA by hydrolysis can occur, which results in the 

production of acetic acid. Methane-producing bacteria may anaerobically dechlorinate 1 , 1 ,1- 

TCA to 1,l-DCA and then to chloroethane (ATSDR 1990). 

Trichloroethene. TCE is a stable, nonflammable, colorless, and volatile liquid at ambient 

temperatures (Merck 1989). It is used as a solvent for resins, oils, rubber, paints, and 

varnishes. It is also used for solvent extraction of food stuffs (i.e., decaffeinating coffee), 

degreasing metals, dry cleaning, and manufacturing of other organic chemicals and 

pharmaceuticals (Merck 1989). TCE may result from the biodegradation of either PCE or 

tetrachloroethane (PCA). 

At near surface temperatures, TCE rapidly evaporates. Once in the atmosphere, it reacts with 

hydroxyl radicals to produce hydrochloric acid, carbon monoxide, carbon dioxide, and 

carboxylic acid. The amount of volatilization is not affected by soil sorption (EPA 1985). TCE 

does, however, readily adsorb to organic materials and can be bioaccumulated. Because TCE 

is very soluble (1,100 milligrams per liter [mg/L]), it will dissolve in vadose zone soil moisture 

and migrate to groundwater. Under anaerobic conditions, TCE biodegrades first to DCE and 

subsequently to vinyl chloride; it can be a significant source for these compounds. 

Xylene. Xylene occurs both naturally in crude oil and as manufactured chemical. Typical uses 
are in the production of benzoic acid, perfumes, and insect repellents. It is also used as a 

solvent for herbicides and enamel paints. Xylene is a clear liquid under normal environmental 

conditions and can be corrosive to some plastics and rubber. 

Evaporation is the major fate and transport process for xylene. Photooxidation of xylene occurs 

in the atmosphere by compounds such as nitrophenols, aerosols, and benzaldehydes. It does not 
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bioconcentrate in aquatic organisms. Xylene is moderately soluble in water and can leach into 

the groundwater in areas of high concentration. 

5.1.3 Metals 

Metals concentratans in the environment may be affected by transport, speciation, and 

partitioning processes. Included are degradation of organometallic complexes and alteration of 
metallic species in the environment. Metal compounds released to unsaturated surface soils will 

most commonly be in the form of simple or complex ions that will either complex with ligands 

in solution or become adsorbed onto soil particles. The persistence of metals in solution is 

dependent on the metal species, pH, Eh, and complexing ions. Species transformation in the 

environment may alter the solubility and ultimate fate of the metal. In most cases, metallic 

species will either form strong surface complexes with iron or manganese oxide minerals or 
clays, or will precipitate as an independent phase oxide, carbonate, or sulfate mineral in the soil. 

5.1.4 Radionuclides 

The radioactive species of interest at WETS are all metallic. They would be released into the 

environment as either metal particulates (e.g., Pu?, metal oxide particulates (e.g., PuOd, or 

simple or complex ions in solution (e.g., Pu3+, Pu[OH];). Thus, the fate and transport 

mechanisms discussed in the previous section on metals are applicable to the radionuclides. 

5.2 SUMMARY OF IHSS-SPECIFIC FINDINGS 

The nature and extent of contamination at each IHSS or IHSS group, with the exception of soil- 

gas results, is characterized in the following subsections. Soil-gas nature and extent is included 

with the results discussion in Section 3. Information from the data summary and the graphical 
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presentation of the data in the attached plates were used to delineate areas of concern and 

examine contaminant migration at each IHSS. 

5.2.1 IHSS Group 117.1 and 197 - North Chemical Storage Site and Scrap Metal Sites - 
500 Area 

The surface soil contamination within this group of IHSSs is limited to six metals, including 

copper, lead, mercury, selenium, silver, and zinc, and the radionuclides Pu-239/240. Plate 2 

presents analytical results for surface soil. Two metals, copper and zinc, were present in excess 

of background concentrations in multiple samples in both of these IHSSs. The elevated copper 

concentrations are in the central portion of IHSS 117.1 near Building 223 and along the 

Protected Area perimeter fence in both IHSS 117.1 and 197. Zinc concentrations are elevated 

in most of the samples surrounding Buildings 223 and 549 in IHSS 117.1 and along the 

Protected Area perimeter fence in IHSS 197. The elevated copper and zinc concentrations are 

within the area that was used for scrap metal storage in the past. Scrap electrical wire and 

galvanized iron sheeting or construction materials are the probable source of the low levels .of 

copper and zinc contamination. Mercury was measured at its detection limit in one isolated 

sample and selenium and silver were measured at their respective background concentrations in 

two other isolated samples. Lead was measured in excess of background (75.9 mg/kg versus 

a background of 61.4 mg/kg) in one sample along the Protected Area perimeter fence that was 

also high in copper and zinc. 

Plutonium-239/240 were measured in activities in excess of background (0.1321 pCi/g) at two 

locations in the vicinity of Building 223 in IHSS 117.1. Radiological activities are shown on 

Plate 2. The corresponding HPGe gamma spectroscopy measurements did not indicate the 

presence of Pu-239/240. The location to the southeast of Building 223 had a Pu-239/240 

activity of 0.16 pCi/g and the location immediately to the west of the building measured 0.43 

pCilg. Both of these values are an order of magnitude less than the PRG of 3.42 pCi/g. 

0 
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5.2.2 IHSS Group 117.2, 158, and 169 - Middle Chemical Storage Site, Building 551 

Radioactive Site, and Waste Peroxide Drum Burial 

Seven metals (calcium, chromium, cobalt, copper, lead, nickel, and zinc) and five radionuclides 

(Am-241, Pu-239/240, U-233/234, U-235, and U-238) are present in concentrations in excess 

of background concentrations in the surface-soil samples collected from IHSSs 117.2 and 158. 

Plate 4 presents surface-soil results. No surface-soil samples were collected from IHSS 169. 

Several of the metallic contaminants (calcium, chromium, cobalt, copper, lead, and nickel) were 

found in one or two isolated samples. The elevated calcium concentration may either be an 
artifact of sampling (i.e., inadvertent inclusion of a caliche [CACO,] fragment) or an isolated 

fragment of calcium metal that was used to produce plutonium metal. The other metals would 

be expected to be found in an area that was used for the storage and shipment of scrap metal: 

chromium and nickel from stainless-steel machining waste, copper from scrap electrical wire, 

and lead from batteries or seals. 

The most widely distributed metal is zinc. Elevated zinc concentrations were measured around 

the periphery of both IHSS 117.2 and 158. Because galvanized sheet iron is a common 

construction material, construction scrap is probably the source of the zinc in this area. 

Among the radionuclides with elevated activities, four radionuclides (Ra-226, U-233/234, U-235, 

and U-238) were each found in one isolated surface-soil sample at relatively low activities. 

Americium-241 and Pu-239/240 are more widely distributed, and occur together in about half 

of the samples (Plate 5). Americium-24 1 activities are elevated above background concentration 

activities along the western side of Building 551 in IHSS 158 and along the eastern border of 

IHSS 117.2. Plutonium-239/240 activities were recorded above background activities along the 

western side of Building 551 and in the northern portion of IHSS 117.2. These areas have been 

described in the OU13 RFI/RI Work Plan (DOE 1992a) as those in which boxes of radioactive 
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waste have leaked during transfer to disposal sites. The relative activities at locations where 

both radionuclides are present indicate that they probably came from a single source. 

5.2.3 IHSS 186 - Valve Vault 12 

Plate 4 is a plot of all of the detected contaminants of concern in IHSS 186, Valve Vault 12. 

Because the investigation in this IHSS was conducted in response to documentation of a break 

in one of the process waste lines, only radionuclide analyses were performed on the surface-soil 

samples. Americium-241, gross beta, Pu-239/240, and U-238 were present, with activities in 

excess of their background. Two samples (SS305193 and SS305393) had gross beta activities 

slightly (within 10 percent) in excess of the background of 55.35 pCi/g. These are adjacent 

samples southwest of tank 231B. The elevated U-238 activities are below its PRG and are 

limited to the western arm of the U-shaped IHSS. The Am-241 activities are elevated in all of 

the samples in the western arm and across the bottom of the "U." With the exception of two 

samples (SS304993 and SS304951) in the western arm of the "U," the distribution of Pu-239/240 

is the same as that of Am-241. The Pu-239/240 activity in one sample (SS305593) exceeds both 

the background (0.1321 pCi/g) and the PRG (3.42 pCi/g) values. The radionuclides found in 

this IHSS may have originated from the process waste solutions that were released in 1986 when 

the process waste line broke. 
I 

5.2.4 IHSS Group 128, 171, and 134 - Oil Burn Pit No. 1, Solvent Burning Ground, 

and Lithium Metal Destruction Site 

Plate 7 contains plots of the metals and radionuclide data for the IHSS group 128, 171, and 134. 

An evaluation of the analytical results of the surface-soil sample collected within IHSS 128 

indicated that there were no concentrations of radionuclides detected above background 

concentrations. Five surface soil samples were collected within the footprint of IHSS 171 and 

three within that of 134N. Seven metals (calcium, copper, iron, magnesium, nickel, sodium, 
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and strontium) were present in elevated concentrations in the 134N sample (SS310393). Calcium 

and iron exceed background levels by 20.percent and 12 percent respectively, and are probably 

present due to the "nugget effect" in which a sample may have included small fragments of 

natural caliche and goethite (rust), and thus have elevated concentrations of the principal 

constituents, calcium and iron. IHSS 134N is a location where magnesium metal was burned. 

This activity would leave magnesium oxide (MgO) as a by-product. Copper concentrations 

greater than background are common in the vicinity of the Industrial Area, probably from scrap 

electrical wire. The elevated concentration of sodium is somewhat unusual in that most sodium 

compounds are either soluble or are silicate minerals that resist the acid attack used for 

extraction during soils analyses. The source of the nickel in excess of background 

concentrations (30.3 versus 26.9 mg/kg) may be surface corrosion from one of the stainless steel 

pans that were used to hold solvents for combustion during fire extinguisher training. Strontium 

is, like calcium, an alkaline earth metal and it also can make up a major portion of caliche. The 

origin of the strontium is not known. 

Two surfacesoil samples, SS302093 and SS302493, from IHSSs 134N and 171 contained Am- 

241 and Pu-239/240 activities in excess of their respective backgrounds but below PRGs. Both 

samples were located in the northern portion of the IHSSs near Sage Street. Five radionuclide 

species (Am-241, gross beta, Pu-239/240, U-233/234, and U-238) were found with activities 

above background but below PRGs in the surface soil-samples from IHSS 134s (Plate 8). Two 

samples near Building 331 have elevated gross beta activities (SS302693 and SS303593). The 

elevated gross beta activity has been attributed to the use of a commercial deicing product, Polar 

Melt". Polar Melt" is a potassium chloride product and the additional K-40 from runoff to the 

soil should increase the beta activity. As expected, plutonium and americium are found in the 

same samples with the exception of two samples that contain plutonium only, and the parent U- 

238 and the daughter U-233/234 are found together in two samples. In one sample, U-233/234 

is found alone (SS303493) and in another sample, it is found with Am-241 and Pu-239/240 
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(SS303093). The presence of these radionuclides indicates that the lithium and oils burned in 

this area were contaminated at the time that they were combusted. 

5.2.5 IHSS 148 - Waste Spills 

Plate 9 provides analytical results from the 11 surface-soil samples collected within the footprint 

of IHSS 148. Seven metals (arsenic, chromium, cobalt, copper, lead, nickel, strontium, and 

zinc) were present in elevated concentrations in one or more of these samples. Chromium is 

present in elevated concentrations (maximum, 95.6 mg/kg) in eight of the 11 samples. A cobalt 
concentration slightly in excess of background (28.7 versus 24.8 mg/kg) was found in one 

sample to the south of Building 123. This sample (SS306793) did not contain elevated 

concentrations of any other metals and the origin of the cobalt is not known. Elevated copper 

concentrations (maximum, 145 mg/kg) were detected in two samples from area within the center 

of the U and one sample adjacent to the buiIding to the north. Lead concentrations are elevated 

in the surface soils throughout the IHSS. Two surface-soil samples next to the building showed 

elevated nickel concentrations: SS306993 and SS307493. One sample (SS307693) contained 

strontium exceeding the background concentration (94.7 versus 90.1 mg/kg). This probably 

represents an outlier in the range of naturally occurring concentrations. Elevated zinc 

concentrations were found in seven of the 11 samples collected (range 113 to 1,220 mg/kg, 

background 86.6 mg/kg). 

Four radionuclides had activities above background but below PRGs in the surface-soil samples 

collected from IHSS 148: Am-241, Pu-239/240, U-233/234, and U-238. The Am-241, Pu- 

239/240, and U-238 are found, either singly or in pairs, in the samples collected to the north 

and east of Building 123. The U-233/234 was confined to samples collected within the central 

area between the building’s wings. These radionuclides were probably contributed to the 

environment when contaminated isopropyl ether waste was disposed of by dumping it on the 
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ground and allowing it to evaporate, as was the reported practice during the early days of 

operations at WETS (DOE 1992a). 

5.2.6 IHSS Group 157.1 and 191 - North Area Radioactive Site and Hydrogen Peroxide 

spill 

The soil samples collected within IHSS 157.1 were analyzed for SVOCs, a modified list of TAL 

metals, and the WETS target radionuclides. Five PAHs from the SVOC-suite were detected 

in the surface soil samples: benzo(a)anthracene, benzo(b)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno( 1,2,3-cd)pyrene. Benzo(b)pyrene was found in 

concentrations ranging from 120 to 4,400 pg/kg in 10 of the 11 samples collected (Plate 10). 

Two of those samples also contained benzo(b)fluoranthene and dibenzo(a, h)anthracene 

(SS301193 and SS301293) and two contained the full suite of all five PAHs (SS300393 and 

SS300493). The PAHs are common constituents of coal tar and asphalt (Verschueren 1983). 

Much of the area within which IHSS 157.1 resides is paved and the PAHs could be potentially 

associated with dust that has been generated by the abrasion of the road surface. 

Three metals (copper, lead, and zinc) were measured in concentrations in excess of their 

background values (Plate 11) in surface-soil samples. The copper concentration was elevated 

in one isolated sample at the north end of the IHSS near Central Avenue (SS300393). The 

concentration (143 mg/kg) is more than five times the background UTL (27.3 mg/kg) but about 

1 percent of the PRG (1 1,000 mg/kg). This isolated incidence of contamination is probably due 

to the presence of grains or fillings of copper or brass construction waste. Two isolated surface- 

soil samples (SS300493 and SS301193) contained elevated concentrations of lead. The wide use 

of lead bricks and sheeting for gamma ray shielding will generate significant quantities of 

metallic lead and lead oxide dust. This fugitive dust may account for localized areas of 

contamination. Two different samples (SS300993 and SS301293) contained slightly elevated 

concentrations of zinc (89.5 and 101 mg/kg versus a background value of 86.6 mg/kg). 
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Although there is no documented use of zinc in the production processes, galvanized construction 

materials are widely used within the Industrial Area as fences, street light poles, process-line 

supports, etc. The widespread zinc contamination is probably attributable to these construction 

materials. 

Four radionuclides had elevated activities in the surface-soil samples collected from IHSS 157.1: 

Am-241, Pu-2391240, U-233/234, and U-238. One sample (SS300393) contained only Am-241 

and one (SS301293) contained only Pu-239/240. The other samples contained two or more of 

the radionuclides. There is not a pattern in the distributions or the associations of radionuclides 

within this IHSS and the majority of the IHSS contains at'least low levels of contamination. The 

main building in this area is the laundry (Building 442), which has handled both contaminated 

and uncontaminated clothing for many years (DOE 1992a). The most probable source of the 

radionuclide contamination is fugitive dust or cleaning solutions from the laundry. 

5.2.7 IHSS Group 152 and 117.3 - Fuel Oil Tank and South Chemical Storage Tank 

Four metals were detected in the surface-soil samples collected in IHSS 117.3: cobalt, lead, 

selenium, and zinc. Plate 11 provides analytical results for concentrations above background. 

Selenium was detected in one sample (SS308593) with a concentration slightly in excess of the 

background UTL (1.5 versus 1.4 mg/kg). The measured selenium concentration is sufficiently 

close to the background UTL that it is probably an outlier in the naturally occurring population. 

The concentration of cobalt was elevated (53.5 mg/kg) in a sample that was collected near the 

south Central Avenue ditch downstream of the IHSS. There is no recorded use of cobalt in the 

industrial processes at WETS. The origin of the elevated cobalt concentration is unknown. 

Two samples (SS308193 and SS308493) contained elevated concentrations of lead. The wide use 

of lead bricks and sheeting for gamma-ray shielding will generate significant quantities of 

metallic lead and lead oxide dust. This fugitive dust may account for localized areas of 

contamination. Seven of the 11 samples collected contained elevated concentrations of zinc. 
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Although there is no documented use of zinc in the production processes, galvanized construction 

materials are widely used within the Industrial Area as fences, street light poles, process-line 

supports, etc. The widespread zinc contamination is probably attributable to these construction 

materials. 

Three radionuclides had elevated activities above background but below PRGs in the surface soil 

samples collected from IHSS 157.1: Pu-239/240, U-233/234, and U-238. Two samples taken 

near the south Central Avenue ditch (SS308793 and SS308893) contained elevated activities of 

U-233/234 and one of those (SS308893) also contained excess U-238. These are natural isotopes 

of uranium and the measured activities are within the range of counting error for the 

measurement of background. The measured uranium activities are probably within the 

population of background measurements. The most widely spread radionuclide within MSS 

117.3 is Pu-239/240. Elevated activities were measured in four of the 11 samples (Plate 8). 

There was a documented spill of contaminated oil from a glove box that had been removed from 

Building 776 (DOE 1992a): Building 776 is one of the facilities in which plutonium was 

processed; thus, this oil spill is the probable source of the contamination in IHSS 117.3. 

5.2.8 IHSS 190 - Caustic Leak 

No soil-gas or surface-soil samples were collected within this IHSS. 

(wp9 h:\wpUkts\~~l3\data-S1~Uum\scet-5 6/19/95 DRAIT 



Rocky Flats Environmental Technology Site Mallual: R F P I E R M - 9 5 m  
Operable Unit No. 13 Section: 6, Rev. 0 

Effective Date: 61 16/95 
Data Summary No. 2 Organization: Environmental Management 

Page: 1 of 10 

6.0 RECOMMENDATIONS 

This Data Summary presents the Stage 1 nonintrusive data and provides recommendations for 
subsequent stages of the RFURI. Recommendations for each IHSS are based on the results of 

nonintrusive or limited-intrusive screening level surveys conducted for the Stage 1 investigations. 
Analytical and survey data were summarized and assessed in Sections 3.0 and 4.0. A 

preliminary evaluation of the nature and extent of contamination at each IHSS was presented in 

Section 5.0. 

The following paragraphs provide information on the IHSS remediation category evaluation 

process completed in the Proposed Plan for Reorganization and Remediation of the Industrial 

Area Operable Units (EG&G 1994a). The remediation categories and results of the Stage 1 

investigations are the basis for general recommendations for each IHSS. Recommendations for 

additional investigations are consistent with the intrusive Stage 1 investigation presented in the 

OU13 RFI/RI Work Plan (DOE 1992a). 

Based on the assessment of Stage 1 surface-soil data presented in Section 4.2, it appears that the 

data generated during the course of this investigation are generally sufficient for statistical 

characterization of the means for most parameters in each of the IHSSs (at least to the 95 percent 

confidence [a = 0.051 that the sample mean and the total population mean are within 80 percent 

of the value of the population mean [d, = 0.81). 

Because the focus of this investigation was on surficial materials and shallow soil gas, it must 

be recognized that intrusive investigations into the subsurface are a natural progression in the 

characterization of the OU13 IHSSs. The data collected during this campaign are intended to 
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focus these further investigations into the subsurface distribution of the various constituents of 

concern. 

6.1. IHSS GROUP 117.1 AND 197 - NORTH CHEMICAL STORAGE SITE AND 
ScRAp METAL SITES - 500 AREA 

The soil-gas data indicate low concentrations of both fuel constituents and chlorinated 

hydrocarbon solvents. All of the measured shallow soil-gas concentrations are sufficiently low 

that there is no suggestion that they are in equilibrium with free-phase product or with soil 

moisture that is saturated with hydrocarbons. Elevated concentrations, including one for 

chlorinated hydrocarbon solvents (SG121394) and one for fuel constituents (SG132994), that 

could be explored further are isolated and contaminants were not detected in adjacent sampling 
locations. These locations are in the north-central and southern portions of IHSS 197. 

None of the metal concentrations above background within these IHSSs are within an order of 

magnitude of their respective PRGs. The nonintrusive surface-soil investigation has established, 

with a 95 percent confidence level, that at least 25 percent of the area of these IHSSs is 

contaminated with metals and radionuclides detected above background concentrations. 

Therefore, it is recommended that further sampling not be conducted for delineation of the 

surface-soil metal contamination. However, consideration may be given to collecting 

approximately 20 surface-soil samples to characterize the statistical distribution of contaminants 

in these MSSs. 

The only additional sampling recommended for these IHSSs is to delineate the subsurface 

contamination. It is proposed to drill a minimum of three boreholes to the water table, sample 

the soil gas at 5-foot intervals, and collect soil and groundwater samples. The locations of these 

boreholes would be in areas that currently show surface contamination. In addition, groundwater 
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samples should be collected from the two existing monitoring wells in accordance with the OU13 

RFI/RI Work Plan (DOE 1992a). 

6.2 IHSS GROUP 117.2, 158, AND 169 - MIDDLE CHEMICAL STORAGE SITE, 

BUILDING 551 RADIOACTIVE SITE, AND WASTE PEROXIDE DRUM BURIAL 

The widespread soil-gas contamination, which includes methane, fuel constituents, and 
chlorinated hydrocarbons, suggests a source in the vicinity. While there are few measured 

concentrations that are sufficiently high to suggest the existence of free-phase product, the 
distribution should be investigated further. It is proposed to drill a minimum of four boreholes 

to the water table, sample the soil gas at 5-foot intervals, and collect soil and groundwater 

samples. The locations of these boreholes would be in areas that currently show elevated soil- 

gas contamination (Plate 6). In addition, groundwater samples should be collected from the four 

existing monitoring wells in accordance with the OU13 RFI/RI Work Plan (DOE 1992a). 

None of the elevated metal concentrations of samples collected within these IHSSs are within 

an order of magnitude of their respective PRGs. The nonintrusive surface-soil investigation has 

established, with a 95 percent confidence, that at least 25 percent of the area of these IHSSs is 
contaminated with metals and radionuclides detected above background concentrations. In the 

event that it becomes necessary to meet a set parametric statistical condition (e.g., 95 percent 

confidence that the difference between the sample mean and total population mean is less than 

20 percent) for all metallic constituents, more surface-soil samples will need to be collected 

(Section 4.2). Approximately 20 surface-soil samples need to be collected and analyzed for 

previously detected contaminants to characterize the statistical distribution of contaminants in 

these IHSSs. The distribution of metals with depth can be investigated by analyzing the samples 

from the exploratory boreholes recommended above. 
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6.3 IHSS 186 - VALVE VAULT 12 

The soil-gas concentrations were low (less than 2 pg/L) and isolated. There is no reason to 

pursue soil-gas characterization further. 

The radionuclides were the only other family of constituents for which analyses were conducted. 
Elevated activities of Am-241, Pu-239/240, and U-238 were widespread within this IKSS. To 

determine tlie distribution of radionuclides in the subsurface, it is recommended that two 
boreholes be drilled to the water tahle and that samples of soil and groundwater be collected for 

radionuclide analyses. In addition, groundwater samples should be collected from the two 
existing monitoring wells in accordance with the OU13 RFVFU Work Plan (DOE 1992a). One 

of the boreholes should be located in the southeastern portion of the IHSS and the other in the 

southwestern portion. The nonintrusive surface-soil investigation has established, with a 95 

percent confidence, that at least 25 percent of the area of the IHSS is contaminated with 

radionuclides detected above background concentrations. In the event that it becomes necessary 

to meet a set parametric statistical condition (e.g., 95 percent confidence that the difference 

between the sample mean and total population mean is less than 20 percent) for all metallic 

constituents, more surface soil samples will need to be collected. Approximately 20 surface-soil 

samples need to be collected and analyzed for previously detected contaminants to characterize 
the statistical distribution of contaminants in this IHSS. 

6.4 IHSS 128, 134N, 134S, AND 171 - OIL BURN PIT NO. 1 WASTE LEAK, 
SOLVENT BURNING GROUND, AND LITHIUM METAL DESTRUCTION SITE 

The widespread fuel and solvent contamination associated with these lHSSs demands that the 

subsurface distribution of the VOCs be determined. Although the current soil-gas concentrations 

are relatively low, records show that the training exercises involved dumping the fuel out onto 
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the ground before ignition. This should have allowed some infiltration. It is proposed to drill 

a minimum of four boreholes to the water table, sample the soil gas at 5-foot intervals, and 

collect soil and groundwater samples. The locations of these boreholes would be in areas that 

currently show elevated soil-gas contamination-two in the north, within IHSSs 128 and 134N, 
and two in the south, within MSS 134s. The samples from these boreholes will also be 

analyzed for their radionuclide activities in order to determine whether the contaminated liquids 

carried radionuclides to depth. In addition, groundwater samples will be collected from the four 

existing monitoring wells in accordance with the OU13 RFI/RI Work Plan (DOE 1992a). 

The nonintrusive surface soil investigation has established, with a 95 percent confidence, that 

at least 25 percent of the area of these IHSSs is contaminated with metals and radionuclides 
detected above background concentrations, thus demonstrating that contaminants are site- 

generated. A comparison to PRGs was not made because several detected constituents have no 

PRGs. In the event that it becomes necessary to meet a set parametric statistical condition (e.g., 

95 percent confidence that the difference between the sample mean and total population mean 

is less than 20 percent) for all metallic constituents, more surface-soil samples will need to be 

collected (Section 4.2). Approximately 20 surface-soil samples need to be collected and 
analyzed for previously detected contaminants to characterize the statistical distribution of 

contaminants in those IHSSs. 

6.5 IHSS 148 - WASTE SPILLS 

The area on the north side of Building 123 contained elevated concentrations of solvents in the 

soil gas, and metals and radionuclides in the soil. In addition, the soils on the east side of the 

building contain elevated concentrations of Pu-239/240 and several metals. It is proposed to 

drill a minimum of two boreholes to the water table, sample the soil gas at 5-foot intervals, and 

collect soil and groundwater samples. The samples from these boreholes will also be analyzed 
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for their radionuclide activities and metals concentrations in order to determine the subsurface 

distribution of these species. 

The nonintrusive surface-soil investigation has established, with a 95 percent confidence, that 

at least 25 percent of the MSS area is contaminated with metals and radionuclides detected 

above background concentrations. In the event that it becomes necessary to meet a set 

parametric statistid condition (e.g., 95 percent confidence that the difference between the 

sample mean and total population mean is less than 20 percent) for all metallic constituents, 

more surface-soil samples will need to be collected (Section 4.2). Approximately 20 surface-soil 

samples need to be collected and analyzed for previously detected contaminants to characterize 

the statistical distribution of contaminants in this IHSS. 

6.6 IHSS GROUP 157.1 AND 191 - NORTH AREA RADIOACTIVE SITE AND 
HYDROGEN PEROXIDE SPILL 

Elevated concentrations of several PAHs were found in the southwestern corner of IHSS 157.1. 

This area was also the location of the only soil-gas contamination, although the soil-gas 

contaminant is PCE and not the BTEX compounds that are normally associated with heavy PAH 

contamination. Uranium isotope contamination is relatively widespread around this IHSS and 

there are isolated, low-activity detections of Am-241 and PU-239/240. The elevated metals 

measurements are also isolated and do not show a pattern that would indicate significant overall 

contamination. It is proposed to drill a minimum of two boreholes to the water table, sample the 

soil gas at 5-foot intervals, and collect soil and groundwater samples. The samples from these 

boreholes will also be analyzed for their radionuclide activities and metals concentrations in 
order to determine the subsurface distribution of these species. The two boreholes should be 

located in the southwestern and eastern portions of the IHSS. In addition, groundwater samples 
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should be collected from the three existing monitoring wells in accordance with the OU13 
RFWRI Work Plan (DOE 1992a). 

. 

The nonintrusive surface-soil investigation has established, with a 95 percent confidence, that 

at least 25 percent of the area of these MSSs is contaminated with metals and radionuclides 

detected above background concentrations. In the event that it becomes necessary to meet a set 
parametric statistical condition (e.g., 95 percent confidence that the difference between the 
sample mean and total population mean is less than 20 percent) for all metallic constituents and 

the PAHs, more surface-soil samples will need to be collected (Section 4.2). A comparison to 
PRGs was not made because several constituents have no PRGs. Approximately 20 surface-soil 

samples need to be collected and analyzed for previously detected contaminants to characterize 

the statistical distribution of contaminants in these MSSs. 

6.7 HSS GROUP 152 AND 117.3 - FUEL OIL TANK AND SOUTH CHEMICAL 
STORAGE TANK 

Only two soil-gas samples contained VOC contamination, and the concentrations were less than 

one pg/L above the detection limit of the instrumentation. In order to evaluate the distribution 

of radionuclides and metals in the subsurface, it is proposed to drill a minimum of two boreholes 

to the water table, sample the soil gas at 5-foot intervals, and collect soil and groundwater 

samples. The samples from these boreholes will also be analyzed for their radionuclide activities 

and metals concentrations in order to determine the subsurface distribution of these species. The 

two boreholes should be located in the northwestern and eastern portions of the IHSS. In 

addition, groundwater samples should be collected from the two existing monitoring wells in 

accordance with the OU13 RFI/RI Work Plan (DOE 1992a). 
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Both Pu-239/240 and zinc were detected in most of the surface-soil samples collected, but the 

activitiedconcentrations were at least an order of magnitude below their respective PRGs. The 

nonintrusive surfacesoil investigation has established with a 95 percent confidence that at least 

25 percent of the area of the MSSs is contaminated with metals and radionuclides detected above 

background concentrations. 

In the event that it becomes necessary to meet a set parametric statistical condition (e.g., 95 

percent confidence that the difference between the sample mean and total population mean is less 

than 20 percent) for all metallic constituents and the PAHs, more surface-soil samples will need 
to be collected (Section 4.2). Approximately 20 surface-soil samples need to be collected and 

analyzed for previously detected contaminants to characterize the statistical distribution of 

contaminants in these IHSSs. 

6.8 IHSS 190 - CAUSTIC LEAK 

No further sampling is recommended for this area. 

6.9 NO FURTHER ACTION IHSSs 

The Process for Determining the Remediation Category of IHSSs (ICF Kaiser Engineers 19941, 

which was developed to support ER-2OOO accelerated actions initiative, defines the No Further 

Action (NFA) Category as MSSs for which sufficient information currently exists to indicate 

that RI/FS, RFI/RI, or IM/IRA is not necessary. There are three MSSs that have been 

designated for NFA in OU13 based on the nonhtrusive investigations specified in the OU13 
RFI/RI Work Plan (DOE 1992a). The following paragraphs describe each of the three IHSSs 
and the rationale for the NFA determination. 
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investigation is the Central Avenue Ditch, which is located in a portion of IHSS 190 and may 

have been impacted by the first caustic release in 1978. The Work Plan recommended no 

further investigation of the MSS. ICF Kaiser Engineers (1994) reported that the exposure 

potential is low, the current environmental quality is satisfactory, and the potential for migration 

is low. The portion of IHSS 190 that includes the Central Avenue Ditch will be investigated 

separately as part of the surface-water and sediment sampling effort managed under OU12. The 

I 

IHSS 169. The OU13 RFVRI Work Plan (DOE 1992a) describes this IHSS as an area where 

a %-gallon hydrogen peroxide drum may have been buried in the chemical storage area east of 

Building 551. The drum burial is not well documented and may not have occurred. According 

to the Work Plan, the location of the drum burial may be in IHSS 191. Both the Work Plan and 

Technical Memorandum 1 (DOE 1994a) concluded that, regardless of the location of the drum 

burial, a release or potential release of hydrogen peroxide does not constitute a threat to human 

health or the environment. ICF Kaiser Engineers (1994) reported that the exposure potential was 
low, current environmental quality is satisfactory, and potential for contaminant migration is 

low. Because hydrogen peroxide (H202) degrades to oxygen and water in the near-surface 

environment, samples were not collected to characterize IHSS 169 for the nonintrusive 

investigations. 
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investigations in the area indicate that groundwater concentrations of these constituents are within 

normal background ranges. 

a 

IHSS 191. IHSS 191 is the result of a 55-gallon drum of hydrogen peroxide falling from a 

pallet during transportation, bursting, and draining its contents into a culvert at the comer of 

Fifth Street and Central Avenue. This incident 0ccuKed in 1981. The Fire Department hosed 
down the area, allowing the diluted hydrogen peroxide to drain into a containment hole, required 

by proper spill management procedures. ICF Kaiser Engineers (1994) reported that the exposure 

potential was low, current environmental quality is satisfactory, and potential for contaminant 

migration is low. Because hydrogen peroxide (H202) degrades to oxygen and water in the near- 

surface environment, samples were not collected to characterize IHSS 191 for the nonintrusive 

investigations. 
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TABLE 2-1 
Operable Unit 13 - Analytes for Surface Soil Samples from Each OU13 IHSS 

Rocky Fiats Environmental Technology Site 

Data recelved but not validated NOTE: NO SURFACE SOIL SAMPLING WAS PERFORMED FOR IHSSr 152.169. 190, B 191 

BNACLP = Basdneutral and acld extractable organlcJConbad Laboratory Program 
IHSS = lndivldual Hazardous Substance Site 

Req. =Required 
Rcvd. =Received 

TAL = Target Analyte Llst 
VOA = Volatile Organic Analyte 

pH Measure of Acidity and Alkalinity 

1 ;  
l i  

Analytes Not Requlred By Work Plan For This IHSS 
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-Analytical results received and Included In data evaluatlon for Data Summary No. 2 
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TABLE 2-2 
OU13 Soil-Gas Target Analytes 

Rocky Flats Environmental Technology Site 

1,l l-Trichloroethane 
1 l-Dichloroethane 
2-Butanone 
Acetone 

1 Sample Type I Target Detection Limit 
(C19/L) 

1 
1 
1 
1 

Benzene 
Carbon Disulfide 

~ ~~ 

1 
1 

Carbon Tetrachloride 
Chloroform 
cis-112-dichloroethene 
Ethylbenzene 
Hydrogen Sulfide 
Methane 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trichloroethene 
Vinyl Chloride 

Notes: 
OU =-  Operable Unit 

~~~ 

1 
1 
1 
1 

5 (PPm) 
20 (PPW 

1 
1 
1 
1 
1 
1 
1 

_I_ -d - . -ppm = parts pecmillion - - - ,_ -- 
I_- 

- - -  . -  

pg/L = micrograms per liter 

c 
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TABLE 2-3 
Analytes for OU13 Asphatt Samples 

Rocky Fiats Environmental Technology Site 

I '  

Plutonium-238 
IPlutonium-239 & 240 I 
IStrontium-89 I 
IStrontium-90 I 

, 
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TABLE 3-1 
Background Activities of Specific Radionuclides 

b 

tt 
NR = Not Reported 

HPGe technology only capable of measuring plutonium-239 in the nanocurie-per gram (nCVg) range. 

1. DOE1994 
2. Appendix A-I 
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TABLE 3-2 
HPGe, and Radlochemlcal Laboratory Data Comparlson 



TRITIUM 
URANIUM-233,-234 
URANIUM-235 
URAN IU M-238 

SPATIAL RELATIONSHIP 

H:\WRFLATS\W13\DATASUM\TABLES\T52~~S (HPGe) 6/15/95 

-28.9 :J:V -239 :J:V 161.700 :V -1.92 :J:V 114.5 :J:V 18.28 :J:V 
3.242 A 1.571 :V 1.044 :v 1.094 :v 1.232 A 1.414 :V 
0.122 A 0.049 :J:V 0.071 :V 0.044 :J:V 0.048 :J:A 0.06 :v 
5.265 A 1.48 :v 1.305 :v 0.996 :v 1.029 :A 1.626 :v 
I I  
25’ ESE 60’ ssw 1SNW 5’s 2WW 1 W E  

Page 3 of 8 



. TABLE 3-2 
atory HPGe, and Radlochemlcal Laboratory Data Comparlson 
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TABLE 3-2 
In Sku HPGe, Laboratory HPGe, and Radlochemlcal Laboratory Data Comparison 



~~ 

In Sku HPGe, Laboratory HPGe, 

I 

TABLE 3-2 
nd Radiochemical Laboratory Da 

I I I 

a Comparison 
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- 
IHSS 117.1 IHSS 1 17.1 IHSS 117.1 IHSS 117.1 IHSS 117.1 

and 197 and 197 and 197 and 197 and 197 
IHSS or IHSS Group D-131SS310293NP31594 E-1 3/SS310093NP31894 F-I 3RISS309993NP31794 0-13ISS309893NP31894 H-131SS310193 

\ 
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TABLE 3-2 
In Situ HPGe, Laboratory HPGe, and Radiochemical Laboratory Data Comparison 

Notes: 
A = laboratory qualifier considered acceptable 

HPGe = high purity germanium 
IHSS = Individual Hazardous Substance Site 

J = estimated value 
pCi/g = picocuries per gram 

V = valid data 
Y = not yet validated 
2 = data not to be validated 
' =  feet 
= inches 

. Distance and direction from HPGe survey location to laboratory sample site 

Page 8 of 8 



TABLE 3-3 
New Background Activities for Fallout Radionuclides and Supporting Data 

(From Draft Background and Soils Characterization Program Report) 
Rocky Flats Environmental Technology Site 

Count % Standard 
Analyte Distribution (n) Nondetect Min Max 99/99UTL Mean Deviation Un'b 

Page 1 of 1 

Americium-24 1 Nonparametric 50 0 0.001 0.025 0.037 0.01 1 

Cesium-134 Nonparametric 50 0 0.050 0.300 0.369 0.200 

Cesium-137 Lognormal 50 0 0.300 1.700 2.250 0.941 

Plutonium-239 & 240 Lognormal 50 0 0.017 0.072 0.084 0.038 

Strontium-89/90 Lognormal 50 0 0.065 0.640 0.708 0.254 

- 

~~ ~~ ~ ~ 

DRAFT 

0.006 pCUg 

0.056 pCUg 

0.372 pCUg 

0.014 pCUg 

0.128 pCUg 

% Clay Normal' 50 0 1 .o 34.0 X 11.58 

%Sand . Normal' 50 0 24.0 78.0 X 53.29 

% Sitt Normal' 50 0 20.0 51.0 X 35.21 

Soil Density Normal* 50 0 0.8 1.2 X 0.94 

Total Organic Carbon Normal' 50 0 1.4 6.1 X 3.66 

6.37 % 

11.97 % 

7.49 % 

0.78 g/cm5 

1.24 % 



0 
TABLE 3 4  

Surface Soil Positive Results Data Summary Table 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.1 

I I Minimum ConcentraUon 1 Minimum I MDL I SQL Minimum I SQL Minimum I SQL Maximum I SQL Maximum I 

Notes; 
A = Validation Qualifier: laboratory qualifier 

8 = Laboratory Qualifier: detected In blank 
IHSS = Individual Hazardous Substance Site 

J = Laboratory Qualifier: estimated value 
MDL = Method Detection Limit 

mgkg = mllllgrams per kllogram 

considered acceptable 

OU = Operable UnH 

pCVg = plcocuries per gram 
SQL = Sample Quantitatlon Umlt 

V = Validation Qualifier: valid data 
X = Result by calculatlon defined In GRRASP 

= lndlcated compound exceeds PRG 
** = Ail samples reported with poskive results; 

pgkg = mlcrograms per kilogram 

no none detecteds reported 

Page 1 of 2 DRAFT 
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TABLE 3-4 

Surface Soil Positive Results Data Summary Table 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.1 

I I Maximum I Maximum Concentration I Number of I Total Number I Average I 

Page 2 of 2 DRAFr 



TABLE 3-5 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 197 

I I MDL I SQL Minimum'l SQL Minimum I SQL Maximum I SQL Maximum I Minimum I MinimumConcentraUon I Maximum 

Page I of 2 DRAFT 
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TABLE 3-5 

SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 197 

M a  
A = Valldatlon Qualifier: laboratory quallfler 

B = Laboratory Qualifier: detected In blank 
IHSS = individual Hazardous Substance Site 

J = Laboratory Quallfler: estimated value 
MDL = Method Detection Umlt 

mg/kg = mllllgram per kilogram 

pCVg = plcocurles per gram 
SQL = Sample Quantltatlon Umlt 

considered acceptable 

OU = Operable Unlt 

V = Valldation Qualltler: valid data 
X = Result by calculatlon defined in GRRASP 

= Indicated compound BX&S PRG 
** = All samples reported WHh posltlve results; 

pghg = micrograms per ldlogram 

1 
I IK) none detected6 reported 

e 
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TABLE 3-6 
Surface Soil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.1 

Sample Location: SS310093 SS310193 SS310293 
Sample Identification Number: SSGl794JE SSGl796JE SSGl79BJE 

t DOE 1994b 
DOE 1994d 

Page 2 of 2 DRAFT 



a 

t DOE 1994b 
$ DOE 1994d 
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TABLE 3-8 
Surface Soil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.2 
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TABLE 3-8 
Surface Soil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.2 

H:UNPIFLATSY)U13\DATA-SUtAl17-Z_ZxLS (ad 4) 6/15/95 Page 4 of 5 DRAFT 



TABLE 3 8  
Surface Soil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.2 

A = Validation Qualifier. laboratory qualifier 

B = Laboratory Qualifier: detected In blank 
IHSS = IndMdual Hazardous Substance site 

J = Laboratory Qualifier. estimated value 
MDL = Method Detection Umit 

mgRg = milligrams per kilogram 

pCUg = picocuries per gram 
SQL = Sample Quantitation Limit 

considered acceptable 

OU = Operable Unit 

V = Validation Qualifier. valid data 
X = Result by calculation defined in GRRASP 

= indicated compound exceeds PRG 
** = All samples reported with positive results; 

Vgkg = micrograms per kilogram 

no nondetects reported 

Page 5 of 5 DRAFT 
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TABLE 3-9 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 158 

Page 1 of 2 DRAFT 



Notes: 
A = Validation Qualifier: laboratory qualifier 

6 = Laboratory Qualifier: detected In blank 
IHSS = Individual Hazardous Substance SHe 

J = Laboratory Qualifier: estimated value 
MDL = Method Detedlon Llmlt 

mg/kg = milligrams per kilogram 

considered acceptable 

Page 2 of 2 

OU = Operable Unit 
pCVg = plcocurles per gram 
SQL = Sample Quantitatlon Umlt 

V = Validation Qualifier: valld data 
X = Result by calculatlon denned In GRRASP 

= lndlcated compound exceeds PRG 
** = All samples reported wlth positbe results; 

pgkg = rnlcrograms per kilogram 

no none detected reported 

DRAFT 
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t DOE 1994b 
$DOE 1994d 
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TABL e 3-11 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 158 
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TAB h 3-11 

t DOE 1994b 
DOE 1994d 

H:WRFLATSY)UlMATASUM\lABLES\lgBXLS(h ad)WlBIDS Page 2 of 2 DRAFT 
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TABLE 3-12 
SurfaceSol1 Positive Results Data Summary 

OU131HSS 186 
Rocky Flats Environmental Technology Site 

I I MDL I SQL Minimum I SQL Minimum I SQL Maximum I SQL Maximum I Minimum I Minimum Concentration 1 

\ 
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TABLE 3-12 
SutfaceSoil Positive Results Data Summary 

OUIJ-IHSS 186 
Rocky Flats Environmental Technology Site 

I I Maximum 1 Maximum Concentration I Number of I Total Number I Average 1 

. .  !&?Lex 
A = ValidaUon &alifier: laboratory qualifier considered acceptable 
B = Laboratory Qualifier: detected In blank 

IHSS = IndMdual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

MDL = Method Detection Llmit 
ITIQAQJ = rnllllgrams per kilogram 

pCVg = pimcuries per'gram 
SQL = Sample Quantitatlon Limit 

OU = Operable Unit 

V = Validation Qualifier: valld data 
X = Resuit by calculation defined In GRRASP 

~QI%&I = mlcmgrams per ldlcgram 
= indicated compound exceeds PRG .. = All samples reported with positive results; no .none detectef reported 

H:WIATSY)UlJVIATASUM\18BXLS ( T a b  5 1  1) BllslBs Page 2 of 2 DRAFT 



TABLE 3-13 
SurfaceSoil Positive Results , 

OU13-IHSS 186 
Rocky Flats Environmental Technology Site 

Sample Location: SS304793 SS304893 
Sample Identification Number: SSGl74OJE SSGl741JE 

SS304993 SS3OSO93 SS306193 SS306293 
SSGl742JE SSGl743JE SSGl744JE SSC31746JE 

Date Sampled: MDL PRO' I B K G N ~  21 Jun-94 21 Jun-94 21 Jun-94 21 Jun-94 21Jun-94 21Jun-94 
Test Group:TRADS Units: pCVg 

GROSS ALPHA 0 O.WE 0 I 44.56E 0 21.24(5.11) :V 23.6545.45) :V 26.72(5.82) : 20.48(5.02) :V 24.35(5.6) :V 17.46(4.55) :V 
GROSS BETA 0 O.WE 0 I 55.35E 0 32.53(4.57) :V 41.46(5.23) :V 36.16(4.81) : 41.19(5.21) :V 57.55(6.4) :W 33.44(4.6) :V 

TRITIUM 0 O.WE 0 I 545.96E 0 127(209) J:V- 124.1(209) J:V- -25(201) J V I  =3(mO) J:V- -97.2(199)V7~16&207) J:V- 

AMERICIUM-241 0 2.37E 0 I 6.34E-2 .018(.W) :V .45s(.oSZ) :W .178(.032) :V .168(.03) :V# .057(.018) :V .078(.019) :W 

PLUTONIUM-239l240 ~~ 0 3.42EOI 13.21E-2 .09(.028) :V .425(.081) :W .111(.04!5) :V .211(.047) :W .084(.025) :V .315(.088) :W 

U R A N I U M-233.-234 0 4.47E 1 I 17.69E-1 1.409(.249) :V 1.265(.266) :V 1.164(.223): 1.369(.259) :V 1.59q.285) :V 1.147(.236) :V 
URANIUM-235 0 1.73E-1 I 19.83E-2 .101(.053) :V .078(.055) :V .083(.051) :V .084(.053) :V .086(.051) :V .057(.046) :V 
URANIUM-238 0 4.60E 1 I 19.12E-1 1.42(.25) :V 1.973(.362) :W 2.521(.389) : 3.33(.501) :V# 2.086(.346) :V# l . q . 2 4 3 )  :V 

< 

, 
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TABLE 3-13 
SurfaceSoil Positive Results 

OU134HSS 186 
Rocky Flats Environmental Technology Site 

PLUTONIUM-239Q40 
TRITIUM 
U RAN I UM-233,-234 
URANIUM-235 
U RAN I UM-238 

0 3.42E 0 I 13.21E-2 1.504(.175) :V# .69(.099) :V# 7.663(.935) :V# 1.287(.177) :V# 1.78(.2) :V# .226(.044) :V# 
0 O.OOE 0 I 545.96E 0 4.812(204) J:V- 16.36(205) J:V- -17.3(203) J:V- 2.886(202) J:V- 13.47(203) J:V- -80.8(2W) J:V- 
0 4.47E 1 I 17.69E-1 1.662(.329) :V I .645(.265) :V 1.361 (.308) :A 1.323(.27) :V 1.289(.24) :V 1.231(.234) :V 
0 1.73E-1 I 19.83E-2 .087(.063) :V .075(.044) :V .105(.074) :A .058(.048) :V .058(.042) :V .083(.049) :V 
0 4.60E 1 I 19.12E-1 3.53(.577) :V# 1.517(.249) :V 1.908(.388) :A 1 . v . 3 2 )  :V 1.703(.292) :V 1.377(.252) :V 

t DOE 1994b 
$ DOE 19944 

H:\WP\FlATSY)U13\DATASUM\1ffiXLS (hwl) 6/16/95 Page 2 of 2 DRAFT 



TABLE 3-14 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 128 

Notes: 

A = Validatlon Qualifier: laboratory qualifier 

B = Laboratory Qualifier: detected in blank 
IHSS = Individual Hazardous Substance Site 

J = Laboratory Qualifier: estimated value 
MDL = Method Detection Limit 

rngkg = milligrams per kilogram 

pCVg = picocuries per gram 
SQL = Sample Quantiation Limit 

considered acceptable 

OU = Operable Unit 

V = Validation Qualifier: valid data 
X = Result by calculation defined In GRRASP 

= indicated compound exceeds PRG 
pgkg = micrograms per kilogram 

** = AI1 samples reported with positive results; 
no none detecteds reported 

Page 1 of 2 



TABLE 3-14 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 128 

I Maximum I Maximum Concentration I Number of I Total Number I Average 1 

H:\WP\FLATSY)Ul3U)ATASUM\l2BXLS (a 3) El19186 Page 2 of 2 DRAFT 



TABLE3-16 , 

SurfaceSoil Positive Results Data Summary 

Rocky Fiats Environmental Technology Site 
OU13 - IHSS 134N ' 

I I MOL I SQL Minimum I SQL Minimum I SQL Maximum 1 SQL Maximum I . Minimum I Minimum Concentration 1 

H:\WPIFLATSY)UI3\DATASUM\IYNTAELXLS (oul3) Y19A5 Page 1 of 3 - DRAFT 
'... . 



TABLE 3-15 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134N 

I I Maximum I Maximum Concentration I Number of I Total Number 1 
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TABLE 3-16 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134N 

I I Average 1 !&&% 
A = Validation Qualifier: laboratory qualifier considered acceptable 
B = Laboratory Qualifier: detected In blank 

IHSS = IndMdual Hazardous Substance Site 
J = Laboratcq Qualifier: estimated value 

MDL = Method Detection Limit 
rnglkg = mjlligrams per kilogram 
OU = Operable Unit 

pCV0 = plcocuries per gram 
s(x = Sample Quantiation Limit 

' 

V = Validation Qualifier valid data 
X = result by calculation defined In GRRASP 

p& = micrograms per kilogram 
' 

= indicated compound exceeds PRG .. = All samples reported with posiuW results: no nondetecteds reported 

Page 3 of 3 DRAFT 



TABLE 3-16 
SurfaceSol1 Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134s 
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TABLE 3-16 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134s 

HWPFLATSY)UlJ(DATASUM\lUSTABLXLS (ou( 3) 6415195 Page 2 of 3 DRAFT 



' TABLE 3-16 
SurfaceSoii Positive Results Data Sumnary 

Rocky Fiats Environmental Technology Site 
OU13 - lHsS 134s 

Test Group:SMETCLP Units: mg/kg 
LITHIUM 
Test Group:TRADS Units: pCVg 

Concentration 

5.5182 
- 

AMERICIUM-241 
GROSS ALPHA 
CROSS BETA -. . - - - - - . . . . -. - . - - 
PLUTON I UM-239Q40 I 0.1483 

0.0472 
28.5592 
45.0758 

TRITIUM I 91.82 
URANIUM-233.-234 I 1.7369 , -  ~ __. 

URANIUM-235 1 0.083 
URANIUM-238 1.702 

I 1 Average 1 !!!!&s 
A = V a l i i  Qualifiw: labaatory queliRer conaldered &xept&e 
B = Laboratory Qualifier: detect+ in blank 

IHSS = lndiidual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

MOL = Method Detection UmR 
m w  = milligrams per kilwram 

OU = Operable Unt 
WO = plcocuries per gram 
s d ~  = Sampb Quanttation Ltmt 

i 
i 
~ 

V = Valldatbn Qualifier. valid data 
X = result by calcuktlon defined In GRRASP 

* = indicated compound exceeds PRG .. = All samples reported with posttlve results; r)o .none detected" reported 

= mbograms per kilogram I 

H W I A T ~ l ~ T A S U M \ l Y S T A B L X L S  (a 3) 611m . .  Page 3 of 3 DRAFT 
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TABLE 3-17 

Surface-Soil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 171 

H:\WP\FlATSIDU 13\DATILSUM\17 1TABLEXI.S (cui 3) 511 9/95 Page 1 of 3 DRAFT 



GROSS BETA 
PLUTON I UM-239/240 
TRITIUM 
URANIUM-233,-234 
URANIUM-235 
U RAN I U M-238 

H:\WP\FLATSY)U13UIATASUM\l7lTABLEXLS (ad 3) SI9195 

SS301893( 1) 45.93(5.56) :V SS301993 (-l)-- 7 7 
SS301993( 1) .135(.038) :V SS302493( 1) 7 7 
SS302493( 1) 162.6(211) J:V SS302393( 1) 7 7 
SS302493 ( 1) 1.256(.273) :V SS302393 ( 1) 7 7 
SS302393 ( 1) .052(.037) :V SS301893( 1) 7 7 
SS301793 ( 1) 1.376(.239) :V SS301893 ( 1) 7 7 

’ 
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TABLE 3-17 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 171 

Test Group:SMETCLP Units: mglkg 
LITHIUM 

I 1 Average I - 
Concentration 

A 9  - - .  
- MAGNESIUM 
Test Group:TRADS Units: pCi/g 
AM ER IC I UM-241 
GROSS ALPHA 
GROSS BETA 
PLUTONIUM-239/240 
TRITIUM 
U RAN I UM-233,-234 
URANIUM-235 
URANIUM-238 

..- 
2554 

0.0466 
18.31 57 
40.1529 
0.0761 
73.68 
1.1729 
0.0407 
1 1 1 4 3  

- Notes: 
A = Validation Qualifier: laboratory qualiier considered acceptable 
B = Laboratory Qualifier: detected In blank 

IHSS = Individual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

MDC = Method Detection Umit 
mgikg = milligrams per kilogram 

pCi/g = picocuries per gram 
SQL = Sample Quantiiation Limit 

OU = Operable Unit 

V = Validation Qualifier: WM data 
X = result by calculation defined In GRRASP 

* = indicated compound exceeds PRG .. = All samples reported with positive results; no-none detect& reported 

pgikg = micrograms per kilogram 

Page 3 of 3 DRAFT 
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TABLE 3-18 
SurfaceSoil Positive Results Data Summary 

OU13 -Outside IHSS Boundaries 
Rocky Flats Environmental Technology Site 

Page 2 of 3 



e 

I 
Test Group:SMETCLP Units: mglkg 
LITHIUM 8.4 
MAGNESIUM 61 66.667 

TABLE 3-18 
SurfaceSoil Positive Results Data Summary 

O W 3  -Outside IHSS Boundaries 
Rocky Flats Environmental Technology Site 

B = Laboratory Qualifier: detected in blank 
iHSS = Individual Hazardous Substance Sine 

H:\WPIFLATSY)Ul3\DAT&SUM\TABLESWOIHSOXLS SI19195 Page 3 of 3 DRAFT 



TABLE 3-19 
Surface-Soil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 128 

t DOE 1994b 
$ DOE 1994d 

H:\WP\FLATS\OU13\DATA-SUM\128TABLE%LS (h out) 6/16/95 
. .  

Page I of 1 DRAFT 



TABLE 3-20 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134N 

t DOE 19946 
$DOE 1994d 

Page 1 d 1 
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TABLE 3-21 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134s 
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TABLE 3-21 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 134s 

t DOE 1994 
3 DOE 1994d 
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TABLE 3-22 
SurfaceSoil Positive Results 

Rocky Fiats Environmental Technology Site 
OUl3 - IHSS 171 

~ ~~ ~ ~~~ 

URANIUM-233,-234 0 4.47E 1 I 17.69E-1 1.143(.19!5) :V 1.181(.216) :V 1.232(.304) :A-1 .256( .273) :Vm94)  :V 1.094(.214) :V l . l S ( . m )  :V 
U RAN I U M-235 0 1.73E-1 I 19.83E-2 .041(.031) :V .052(.037) :V .048(.059) JA .012(.029) J:V .039(.03) :V .044(.04) J:V .049(.04) :V 
URANIUM-23 0 4.60E 1 I 19.12E-1 .95(.171) :V 1.376(.239) :V 1.029(.271) :A 1.07q.246) :V 1.223(.202) :V .996(.201) :V 1.152(.221) :V 
Test Group:WQPL UnkWREC 
% SOLIDS BY WEIGHT 0 EO1 EO 95.7 :v- 88.6 :V- 93.1 :V- 96.7:v- , 96.8 :V- 96.1 :v- 96.1 :v- 

~ 

t DOE 1 9 W  
4 DOE 1994d 

Page 1 of 1 
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t DOE 1994b 
t DOE 1994d 

TABLE 3-23 
SurfaceSoil Positive Results 

OUl3 -Outside IHSS Boundaries 
Rocky Flats Environmental Technology Site 

, 
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TABLE 3-24 
Summary of Results from Geoprobe Sludge Sample IHSS 134(N) 

Operable Unit 13 BHG225495 

Molybdenum 
Tin 
Strontium 
Cesium 
Lithium 

IMETALS I PRG' BKGD~ I 

1.37E3 40.0 EO 3.08 
1.65E5 75.9 EO 6.88 
1.65E5 90.1 EO 18.8 

0 630.8 EO 7.48 
0 20.0 EO 7.68 

Vanadium I 1.92E3 55.60 EO 31.6 
Zinc I 8.23E4 86.60 EO 188# 

~~ 

1,24-TrichIorobenzene 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Dibenzofuran 
Fluorene 
N-Nitrosodiphenylamine (1) 
Phenanthrene 

2.74E03 0 95 J 
0 0 86 J 
0 0 170J' 

1.65E4 0 89J 
0 0 42 J 

1.1 OE4 0 53 J 
1.31 E02 0 55 J 

0 0 220J 

SEMIVOLATILES ' 

4-Methvlohenol I % O  0 31 O J ~  

Methylene Chloride 
1 ,ZDichloroethene (total) 
Trichloroethene 
Tetrachloroethene 
Xylene (total) 

8.54EOl 0 2000BJ 
2.47E03 0 11 OOJ 

0 0 860J 
1.23EOl 0 100000 
5.49E05 0 1200J 

Anthracene I 8.20E4 0 59J 
Pvrene I 8.23E3 0 1000 ~- 

Butylbenzylphthalate I 5.49E4 0 1400 
C h rvsene I 8.77E1 0 130J 

lVOIATlLE ' . I I 

Notes: 
A= Validation Qualifier: laboratory 

qualifier considered acceptable 
B = Laboratory Qualifier: detected 

in blank 
BKGD = Background concentration 

J = Laboratory Qualifier: estimated 
value 

MDL = Method Detection Limit 
mg/kg = milligram per kilogram 
PRG = Preliminary Remediation Goal 

V = Validation Qualifier: valid data 
pg/L = microgram per liter 

pglkg = microgram per kilogram 
' = Indicates compounds exceeds 

# = Indicates compound exceeds 

- = RBC for that compound does not 

t = DOE 1994b 
= DOE 1994d 

PRG 

background 

exist 

Units are reported in pg/L. 
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TABLE 3-26 
SurfaceSol1 Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 148 

I I Minimum Concentration I Maximum I Maximum Concentration I Number of I Total Number 1 
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TABLE 3-26 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 148 

I I Average I NQkS 
A = Validation Qualifier: laboratory qualifler considered acceptable 
B = Laboratory Qualifier: detected in Hank 

lH& = Individual Hazardous Substance Sle 
J = Laboratory Qualifier: estimated value 

MDL = Method Detection Llmit 
mpnco = milligrams per ldlogram 

pCUg = piar;uries per gram 
SOL = Sample Quanttation Limit 

OU = Operable Unit 

V = Validation Qualifier: valid data 
X = resuit by calculation defined in GRRASP 

~ g k g  = micrograms per Idiogram . 
= indicated compound exceeds PRG 

" = All samptes reported with poslthre results; noonone detected" reported 

Page 3 of 3 DRAFT 



TABLE 3-26 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 148 

Sample Location: SS386793 SS306893 SS306993 55306993 55307093 
Sample Identification Number: S S O l n l  JE SSO176lJE SSQl762JE SS01828JE SS0176UE 
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TABLE 3-26 
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 1 J  
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TABLE 3-26 
SurfaceSoil Porltive Results 

Rocky Flats Environmental Technology SIe 
OU13 - IHSS 148 

Page3013 

t DOE 1994b 
$DOE 19944 
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' TABLE 3-27 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 157.1 

Page 1 of 5 



TABLE 3-27 
SurfaceSol1 Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 167.1 

H S " F I A T W  13\DATAsU)m157 1 TABLXLS BIl SlBS Page 2 of 5 DRAFT 



Page 3 of 5 



TABLE 3-27 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 157;l 

H:WP\FlATSIOU 1JulATAsUM\1571 T A B W S  Wl S S  Page 4 of 5 DRAFT 



MDL SQL Minimum SQL Minimum 
Value Location 

B = Laboratory Qualifier: detected In blank 
IHSS = Individual Hazardous Substance Sle 

J = Laboratory Qualifier: estimated mlue 
M D L  = Method Detection Limit 

mgkg = milligrams per kilogram 

pCv0 = picocuries per gram 
SQL Sample Quantiiation Limit 

OU = Operable Unit 

V = Validation Qualifier. mlld data 
X = result by calculation defined In GRRASP 

= Indicated m p o u n d  exceeds PRG - = AI1 samples reported with positive results; no .none detected re&ed 

wkg = mkmgrams per kilogram 

SQL Maxlmum SQL Maximum Minimum Minimum Concentration 
Value Location Concentration Location 

H:WP\FLATSY)U 1 J\DATAsUM\157 lTABLXLS Bll SlBS Page 5 of 5 DRAFT 



TABLE 3-28 
Surficial Soil Poskive Results 

Rocky Fiats Environmental Technology Site 
OU13 - IHSS 167.1 
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TABLE 3-28 
Surficial Soil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 157.1 
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TABLE 3-28 
Surficial Soil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 167.1 

8.77E31 O.OOEO 
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TABLE 3-28 
Surficial Soil Positive Results 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 167.1 

Notes: 
A = Validation Qualifier: laboratory qualifier consldwed acceptable 
B = Laboratory Qualifier: detected in blank 

BKGND = Background concentration (DOE 1994c) 
I = Inteffereme with target peak 

IHSS = Individual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

MDL = Method Detectkn Umit 
tngkg = milligrams per ldlogram 

pCVg = picocuries per gram 
PRG = Preliminary Remediation Goal 
SQL = Sample Quantitation Limit 

V = Validation Qualifier: valid data 

* = indicated compound exceeds PRG .. = All samples reported with positbe results; no nondetects repocted 
# = Indicates compound exceeds background 
- = There is no PRG for that compound 
t= tDOE1934b  
$ =  $DOE19944 

OU = Operable Unit 

penCg = micrograms per kilogram 

Page 5 of 5 PRELIMINARY DRAFT 
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0 
TABLE 3-29 

SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.3 

~ ~~~ 

IMinlmum Concentratlo 1 I 1%lDL lSQL Minimum1 SQL Minimum I SQL Maximum1 SQL Maximum I Minimum 
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TABLE 3-29 
SurfaceSoil Positive Results Data Summary 

Rocky Flats Environmental Technology Site 
OU13 - IHSS 117.3 . 

.MPh#.i 
A = Valldadon QuaIHler: laboratory quallfler wnrldered acceptable 
B = Laboratory Qualifier: detected In blank 

IHSS = Individual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

MDL = Method Detection Llmit 
mmg = milligrams per kilogram 
OU = Operable Unit 

pCUg = plcocurles per gram 
SQL = Sample Quantitatlon Limit 

V = Validation Qualifier: valid data 
X = result by calculation defined in GRRASP 

' = indicated compound exceeds PRG .. = All umples reported with posltive results; no-none detect& reported 

pflg = micrograms per kilogram 

Page 2 d 2 DRAFT 



TABLE 330 
SurfaceSol1 Positive Results 

Rocky Flats Environmental Technology Slte 
' OUl3 - IHSS 117.3 
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TABLE 3 3 0  
SurfaceSoil Positive Results 

Rocky Flats Environmental Technology Site 
OUl3 - IHSS 117.3 

Sample Location: SS308193 SS308293 SS308393 SS308493 SS308693 SS308693 
Sample Identification Number: SSG1776JE SSGl776JE SSGl777JE SSGl778JE SSG1779JE SSG1780JE 

Page 2 of 3 DRAFT 



TABLE 3 3 0  
SurfaceSoil Positive Results 

Rocky Fiats Environmental Technology Site 
OU13 - iHSS 117.3 

Sample Location: SS308793 SS308893 
SamDle Identification Number: SSGl781JE SSG1782JE 

H : W L A T S \ W  13WATASUM\TABLES\1173TABLXLS BllW Page 3 of 3 

t DOE 1994b 
DOE 19944 
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TABLE 4-1 
Estimation of the Sufficiency of the Sampling of IHSS 117.2 to 

Characterize the Mean IHSS COC Concentration or Activity 

&: 
COC = compound of concern 

mglkg = milligrams per kilogram 

I]= current sampling insufficient 

n =number 

Page 1 of 1 DRAFT 



TABLE 4-2 
Estimation of the Sufficiency of the Sampling of IHSS 117.2 to 

Characterize the Mean IHSS COC Concentration or Activity 

Notes: 
C O C  = compound of concern 

mglkg = milligrams per kilogram 
n =number 

pCilg = picouries per gram 

I]= current sampling insufficient 

Page1 of 1 DRAFT 



Estimation o the Su 
TABLE 4-3 

Ficiency of the Sampling of IHSS 158 to 
Characterize the Mean IHSS COC Concentration or Activity 

Notes: 
COC = compound of concern 

mg/kg = milligrams per kilogram 
n =number 

pCilg = picouries per gram 
[ I =  current sampling insufficient 

Page1 of 1 

1 
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TABLE 4 4  
Estimation of the Sufficiency of the Sampling of IHSS 186 to 

Characterize the Mean IHSS Radionuclide Activity 

No. of Mean Standard Coef. of Sufficiency of Number of Samples 
Analyses Conc. Deviation Variation n I n I n I n 1 n I n 

n I (mgm3) I (w lkg)  I I(0.05,0.2)1(0.10, 0.2) ~(0.05,0.3))(0.10,O.3)~ (0.05,0.5) I(O.10, 0.5) 
Radionuclides Units: DCi/a I I I I I I I I 

Notes: 
COC = compound of concern 

mg/kg = milligrams per kilogram 
n =number 

pCi/g = picouries per gram 
= current sampling insufficient 

Page1 of 1 DRAFl 



TABLE 4 5  
Estimation of the Sufficiency of the Sampling of IHSSs 128,171,134N to 

Characterize the Mean IHSS COC Activity 

Notes: 
COC = compound of concern 
mglkg = milligrams per kilogram 
n = number 

pCilg = picouries per gram 
I ] =  current sampling insufficient 

Page1 of 1 DRAFT 



TABLE 4-6 
Estimation of the Sufficiency of the Sampling of 

IHSS 134s to Characterize the Mean IHSS COC Activity 

Notes: 
COC = compound of concern 

mg/kg = milligrams per kilogram 
n =number 

pCi/g = picouries per gram 
[I= current sampling insufficient 

Page1 of 1 DRAFT 



TABLE 4-7 
Estimation of the Sufficiency of the Sampling of IHSS 158 to 
Characterize the Mean IHSS COC Concentration or Activity 

Notes: 
COC = compound of concern 

rng/kg = milligrams per kilogram 
n = number 

pCi/g = picouries per gram 
T I =  current sampling insufficient 

Page1 of 1 DRAFT 



TABLE 4-8 
Estimation of the Sufficiency of the Sampling of IHSS 157.1 to 

Characterize the Mean IHSS COC Concentration or Activity 

Notes: 
COC = compound of concern 

mg/kg = milligrams per kilogram 
n = n u m b e r  

pCilg = picouries per gram 
r I =  current sampling insufficient 
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TABLE 4-9 
Estimation of the Sufficiency of the Sampling of 

IHSS 117.3 to Characterize the Mean IHSS COC Concentration or Activity 

Notes: 
COC = compound of concern 

mglkg = milligrams per kilogram 
n =number 

pCilg = picouries per gram 
T I =  current sampling insufficient 

Page1 of 1 DRAFT 



TABLE 4-10 
Summary of OU13 IHSS Data Evaluation 

Rocky Flats Environmental Technology Site 

20.8 
416 
8.4 

34.2 
62.8 

28 
497 

0.169(0.031) pCilg 
0.225(0.043) pCilg 
1.775(0.474) pCilg 

8.5 
1,900 

102 
29.9 
287 

78.8 
97.6 
1,080 

0.254(0.39) pCilg 
6.642(0.113) pCilg 
1.846(0.339) pCilg 
0.372(0.125) pCilg 

IHSS 
Number 

117.1 

197 

117.2 

15€ 

18f 

121 
17' 

11 

11 

Samples That 

a 

1: 

Constituents 
Detected Above 

Reference 
Concentrations 

Arsenic 
Copper 
Lead 

Mercury 
Selenium 

Silver 
Zinc 

Plutonium-239,-240 
Arsenic 
Copper 
Silver 
Zinc 

Arsenic 
Chromium 

Lead 
Nickel 
Zinc 

Americium-241 
Plutonium-239,-240 

Radi um-226 
Arsenic 
Calcium 

Chromium 
Cobalt 
Copper 
Lead 
Nickel 
Zinc 

Americium-241 
PIutonium-239,240 
Uranium-233,234 

Uranium-235 
Uranium-238 

Americium-241 
Gross Beta 

Plutonium-239,-240 
Uranium-238 

Americium-241 
Plutonium-239,240 

PRGl BKGND' 
(mglkg) 

0.366112.90 
11,000127.3 
0.00161.4 
82.310.20 
1,37011.40 
137011 0.0 

82,300186.6 
3.420.1321 pCilg 

0.366112.90 
1 1,000127.3 
1,370110.0 

. 82,300186.6 
0.366112.90 
1,370124.8 
0.00161.4 
5,490126.9 

82,300186.6 
2,3710.0634 pCilg 
3.420.1321 pCilg .~ 

2.2811.587 pCilg 
0.36611 2.90 
0.00113,573 
1,370124.8 
0.00124.8 

11,000127.3 
0.00161.4 

5,490126.9 
82,300186.6 

2.3710.0634 pCilg 
3.420.1321 pCilg 
44.711.769 pCilg 

0.17310.1983 pCi1g 
46.011.912 pCilg 
2.3710.0634 pCilg 
0.00155.35 pCilg 
3.420.1321 pCilg 
46.011.912 pCilg 

2.3710.0634 p C ilg 
3.420.1321 pCilg 

Maximum 
Concentration 

183 
75.9 
0.2 
1.4 

10.1 
226 

0.43(0.039) pCi1g 
5.3 

DRAFT 
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IHSS 
Number 

134h 

3etween 134N 
and 
134s 

134s 

i 48 

157.1 

7 

Samples 
Col iected 

. 
11 

11 

' 11 

TABLE 4-10 
Summary of OU13 IHSS Data Evaluation 

Rocky Flats Environmental Technology Site 

Number of 
Samples That 

Exceed Reference 
Concentrations 

E 

li 

1 2  

Constituents 
Detected Above 

Reference 
Concentrations 

Calcium 
Copper 

Iron 
Magnesium 

Nickel 
Sodium 

Strontium 
Americium-24 1 

Plutonium-239,-240 
Magnesium 

Americium-241 
Plutonium-239,240 

Americium-241 
Gross Beta 

Plutonium-239,-240 
Uranium-233,-234 

Uranium-238 
Arsenic 

Chromium 
Cobalt 
Coppei 
Lead 
Nickel 

Strontium 
Zinc 

Americium-24 1 
Plutonium-239,-240 
Uranium-233,-234 

Uranium-238 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo( b)fluoranthene 

Dibenzo(a, h)anthracene 
Indeno( 1,2,3-cd)pyrene 

Arsenic 
Copper 
Lead 
Zinc 

Americium-241 
Plutonium-239,-240 
Uranium-233,-234 

Uranium-238 

PRW BKGNDS 
(mglkg) 

0.00113,573 
11,000127.3 
0.00/28,160 
0.00/7,012 
5.490l26.9 
0.0011,108 

165,000190.1 
2.3710.0634 pCilg 
3.4Z0.1321 pCilg 

0.oon,o12 
2.3710.0634 pCVg 
3.4Z0.1321 pCilg 
2.3710.0634 pCVg 
0.00155.35 pCilg 
3.4Z0.1321 pCilg 
44.711.769 pCilg 
46.011.912 pCilg 

0.36611 2.90 
1,370124.8 
O.OOl24.8 

11,000Q7.3 
0.00161.4 
5,490126.9 

165,000190.1 
82,300186.6 

2.3710.0634 pCi/g 
3.4Z0.1321 pCilg 
44.711.769 pCilg 
46.011.912 pCilg 

0.87710.00 
0.087710.00 
0.87710.00 
0.0877lO. 00 
0.87710.00 
0.36611 2.90 
11,000127.3 
0.00161.4 

82,300186.6 
2.3710.0634 pCVg 
3.4Z0.1321 pCVg 
44.711.769 pCi1g 
46.011.912 pCilg 

Maximum 
Concentration 

(mglkg) 
18,100 

72 
31,700 
18,400 

30.3 
2,850 

41 3 
0.202(0.038) pCilg 
0.183(0.037) pCil 

0.291(0.043) pCilgl 

58.06(6.43) pCilg 
0.376(0.059) pCi/g 
1.971(0.279) pCilg 

9.7 
95.E 
28.7 
43.4 
165 

52.4 
94.7 

1,22c 
0.197(0.032) pCils 
0.169(0.04) pCi1g 
2.04(0.396) pCi1g 
2.14(0.309) pCilg 

4.6C 
0.850 
0.960 
0.180 

7.1 
143 
129 
101 

0.081 (0.02) pCilg 
0.208(0.052) pCilg 
3.242(0.586) pCilg 
5.265l0.864) DCilo 

. 2.40 
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I "  
Constituents 

Detected Above 
Reference 

' .; 
PRGI BKGND: IHSS 

Number 
117 

Maximum 
Concentration 

(mglkg) 
' 9.4 

53.5 
90.6 

1.5 
1,580 

0.385(0.06) pCi/g 
2.261 (0.348) pCilg 
1.952(0.282) pCi/g 

TABLE 4-10 
Summary of OU13 IHSS Data Evaluation 

Rocky Flats Environmental Technology Site 

Concentrations 
Arsenic 

Samples That 

(mglkg) 
0.36611 2.90 

Cobalt 
Lead 

Selenium * 

Zinc 
Pluton iu m-239,-240 
Uranium-233,-234 

O.OOQ4.8 
0.00/61.4 
1,370A.40 

82,300/86.6 
3.4Z0.1321 pCilg 
44.7A.769 pCilg 

Notes: 
BRGND = Background Upper Tolerance Level 

IHSS = Individual Hazardous Substance Site 

pCi/g = picocuries per gram 
PRG = Preliminary Remediation Goal 

mg/kg = milligrams per kilogram 

$ = DOE 1994d 

1 ,  
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FIGURE 1-1 
ROCKY FLATS 

FNVIRONMENTAL TECHNOLUGY €UTE 

t 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

prepared by: 
&* n EGzG ROCKY FLAT5 

EG&G R&ky Flets 
P.O. Box 4.84 
Golden, Colorado 80402-0464 

June 12, 1001 VIP m: b c a b n  
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FIGURE 1-2 
Operable Unit 13 

Indmidual Hazardons substance sit4?s 

OU 14 IHSS 

Buildings or other structures 

Lakes and ponds 

.- Streams, ditches, or other 
drainage features 

Building footprint 

Fences 

Paved roads 

Dirt roads 

- 
(where overbps IHSS) 

- 
--- 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

prepared by: 
EGEG ROCKY FLATS G-3 

EG&G Rocky Flats 
P.O. Box 484 
Golden, Colorado 80402-0464 

June 12. 1 W  4P ID: OU13 
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FIGURE 3-4 
QUI3 IBtss GRQUP 117.2, 158 & 169 

SQIL-GAS SAlCapLE LOCATIONS 

EXFLANATION 
Soil-Gai Sample Location 

Sample Location Abandoned 

Buildings or other structures 

, OU13 IHSS boundary 

Building footprint 

Fences 

- Pevedroads 

- 
- 

(whara overlaps IHSS) 

- 

Dirt r d s  -_-_ 

f t  

~ 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

EG&G Rocky Flats 

P.O. Golden, Box Colorado 404 804024484 

AP I D  &-la June 12, 198 



FIGURE 3-3 
OU13 IHSS GROUP 1172, 158 & 169 
SURFAGESOIL SAMPLE LOCATIONS 
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ICXPWLNATION 
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I 1 
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I I 
I 

I 1 
I 
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I I 

I I 
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I I 
I 

I I 

I 

OU13 IHSS 

1'1 Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

Fences 

Paved rods  

Dirt roads 

(where overlaps IHSS) 

3 

i 

3 

6 

ft 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

E G I G  Rocky Flats 
P.O. Box 464 
Golden, Colorado 00402-0464 

IAP ID: OU-13 June 12. ~ Q Q  

I '  1 
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FIGURE 3-2 

OUU lass GROUP 117.1 & 197 
SOILGAS SAMPLE LOCATIONS 

EXPUNATI0N 
Soil-Gas Sample Location 

Sample Looation Abandoned 

OU13 IHSS 

Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

Fences 

pevad roads 

Dirt roads 

(where overlaps IHSS) 

2- B f t  

U.S. Dep.artment of Energy 
Rocky Flats Environmental Technology Site 

P.O. Box 464 
Golden, Colorado 80402-0464 , 

June 12, 180 IAP ID: ou-13 
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FIGURE 3-1 
OUl3 El!% GROW 117.1 & 197 

suRFAclEsoIL S W  LOCATIONS 

EXPLANATION 
Surface-Soil Sample Location 

Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

F e r n  

paved roads 

Dirt r a d s  

- 
- 

(where overlap IHSS) 
- 
- 
-*-- 

f t  2 

U.S. Department of Energy 
Rocky Flats Environmental Technology Slte 

Prepared by: 
n EGXG ROCKY FLATS 6a 

EG&G Rocky Flats 
P.O. Box 464 
Golden, Colorado 804024464 . 

\P ID: &-la June 12, 1901 
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F3GURE 3-5 
OUU IHSS 186 

S”ACIHOIL SAMPLE U>CATIOlW 

I&XPLANATION 
Surface-Soil Sample Location 

OU13 IHSS 

Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

Fences 

Paved roads 

Dirt roads 

(where overlaps IHSS) 

A 
1 n 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

Prepared by: 
81 EGEG ROCKY FLATS 69 

EG&G Rocky Flats 
P.O. Box 464 
Golden, Colorado 804024464 

June 12. ieet 4~ ID: ou-la 

t , 
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FIGURE 3-6 
oul3 IBSS 1f36 

SOLGAS SAMPLE LOCATIONS 

EXPLANATION 
Soil-Gs Sample Location 

Sample Location Abandoned 

OU13 IHSS 

Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

Fences 

Paved roads 

Dirt roads 

(where overlaps IHSS) 

1 ft  

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

EG&G Rocky Flats 
P.O. Box 464 
Golden, Colorado 80402-0484 

IAP ID: ou-la June 12. i s9  
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FIGURE 3-7 
OU13 IHSS GROUP 128,171,134$ L l34N 

S"ACE-SOIL SAMFIX LOCATIONS 

EXHANATION 
Surface-Soil Sample Locatlon 

OU13 IHSS 

Bulldlngs or other structuras 

OU13 IHSS boundary 

Building footprint 

Fences 

paved roads 

Dirt roads 

(where overlaps IHSS) 

A 
4- 

f t  

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

prep@ by: 
rrp EGzB ROCKY FLATS G* 

EG&G Rocky Flats 
P.O. Box 464 
Golden, Colorado 80402-0464 

June 1% lee6 AP ID: ou-ia 
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FIGURE 3-8 
OUl3 IBSS GROUP I B 9  171,134s & 134N 

SOILGAS SAMPLE LOCATIONS 

EXPLANATION 
Soil-Gas Sample -ion 

Sample Location Abandoned 

Buildings or other structures 

OU13 IHSS boundary 

Building footprint 

Fences 

Paved roads 

Dirt roads 

- 
-- 

(where overlaps IHSS) 

- 
- 
-_-_ 

f t  

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

EG&G Rocky Flats 
P.O. Box 464 
Golden, Colorado 804024464 

June 12, ieei IAP ID: o k i a  

0 
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FIGURE 3-9 
ou13 l[Hss 148 

S"ACE40IL !3AMPLE WCATIONS 

EXPLANATION 
Surface-Soil Sample Lacation 

OU13 IHSS 

Buildings or other structures 

I 
L OU13 IHSS boundary 

Building footprint 

Fences 

Paved roads 

Dirt roads 

(where overlaps IHSS) 

#------ 

1 ii 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

I EG&G Rocky Flats 

Golden, Colorado 804024484 , 

P.0. BQX 464 

June 12, lSBl IAP ID: OU-13 



FIGURE 3-10 
oul3 mss 148 

SOLGAS SAMPLE LOGATIONS 

EXPLANATIQN 
SaiCGas Sample Location 
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FIGURE 3-11 
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SURFACESOIL SAMPLE LOCATION!3 
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Building footprint 
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U.S. Department of Energy 
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P.O. Box 464 
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June 12, 1881 IAP IO: &-la 
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FIGURE 3-12 
OUl3 IHSS GROUP 157.1 & 191 
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FIGURE 3-13 
OUl3 IHSS GROUP 152 & 11'73 
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FIGURE 3-14 
OUW IHS  GROUP 152 & 1173 
! 3 0 U A S  SAMPLE LOCATIONS 
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Radiological Survey Results 



APPENDIX A-1 

High Purity Germanium Results for All Integrated Operable Units 
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Vertical Soil Profile Results 
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TABLE A-2 

OU13 Vertical Soil Profile 
Laboratory HPGe Duplicate Results 

- Notes: 

pCi/g = picocuries per gram 

H:\WRRATSOUlWATA-SUUX\TASUM\VPO.XLS (Dups) 619195 Page 63 of 63 



APPENDIX B 

Asphalt Analytical Data Tables 



A =  
B =  

BKGRND = 
J =  

MDL = 
mg/kg = 

NA = 
PRG = 
SQL = 

v =  
Y =  
# =  
- - -  

* =  
** = 

% =  

Clgk = 
= 

Appendix B Legend 

Validation Qualifier, acceptable with qualification 
Laboratory Qualifier: detected in blank 
Background concentration 
Laboratory Qualifier: estimated concentration or level 
Method Detection Limit 
milligrams per kilogram 
not applicable 
Preliminary Remediation Goal (DOE 1994b) 
Sample Quantitation Limit 
Validation Qualifier: valid data 
in the process of being validated 
Indicates compound exceeds background 
There is no PRG for that compound 
Indicates compound exceeds PRG 
All samples reported with positive results; no nondetects 
percent 
microgram per kilogram 
microgram per gram 



flatsbu 1 3\data-sumUablesbsresult.xls\6/12/95 Page 1 of 1 DRAFT 



TABLE 8-2 
OU13 Asphalt Data Summary Table 

IHSSs 117.2,134S, and 197 

flatsb hmemoUablesbsdatsum.xls\6/12/95 



TABLE 8-2 
OU13 Asphatt Data Summar] Table 

IHSSs 117.2,134S, and 197 

I I MDL I SQL Minimum1 SQL Minimum I SQL Maximum1 SQL Maximum I Minimum 1 Minimum Concentration I Maximum 

flatsbul3UechmemoUableshsdatsurn.~is6/12/95 Page 1 of 2 



TABLE 8-3 
OU13 Asphalt Positive Results Data Summary 

IHSSs 117.2,134S, and 197 

flatsb hmemoUablesbsprds.xls\6/12/95 * 'r3)"" 



OU13 A 
TABLE 8-3 

phalt Positive Results Data Summary 
IHSSs 117.2,134S, and 197 

I I MOL I SQL Minimum1 SQL Minimum I SQL Maximum1 SQL Maximum I Minimum 1 Minimum Concentration I Maximum 1 

Page 1 of 2 



TABLE B 4  
OU13 Asphalt Positive Results Table 

IHSSs 117.2,13&, and 197 

t DOE 1 9 9 4  
$DOE 19944 

Page 1 of 1 DRAFT 
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APPENDIX c 
SurfaceSoil Analytical Data Tables 



A =  
B =  

BKGRND = 
G =  
J =  

MDL = 
mg/kg = 

NA = 
PAH = 

PESTCLP = 
pH = 

PRG = 
RBC = 
SQL = 
TIC = 

v =  
Y =  
? =  
# =  

pci/g = 

Appendix C Legend 

Validation Qualifier 
Laboratory Qualifier: detected in blank 
Background concentration (DOE 1994b) 
Native analyte greater than four times spike added - inorganics 
Laboratory Qualifier: estimated value 
Method Detection Limit 
milligrams per kilogram 
not applicable 
polynuclear aromatic h y d r d o n  
picocuries per gram 
Pesticides contract Iab program 
a measure of acidity and alkalinity 
Preliminary Remediation Goal (DOE 1994c) 
risk-based concentration 
Sample Quantitation Limit 
tentatively identified compound 
Validation Qualifier: valid data 
in the process of being validated 
Data has not been through the validation process 
Indicates compound exceeds background 
There is no RBC for that compound 
Indicates compound exceeds RBC 
All samples reported with positive results; no nondetects 
percent 
microgram per kilogram 
microgram per gram 

H:\WP\FLATS\OU13UlATASUMWPPENDS.~ W1 ye5 



APPENDIX c 
Surfacesoil AnalyticalData Tables 

Table C-1 
Table C-2 
Table C-3 
Table C-4 
Table C-5 
Table C-6 
Table C-7 
Table C-8 
Table C-9 
Table C-10 
Table C-1 1 
Table C-12 
Table C-13 
Table C-14 
Table C-15 
Table C-16 
Table C-17 
Table C-18 
Table C-19 

Table C-21 
Table C-22 
Table C-23 

Surface-Soil Results OU13 - MSS 117.1 
Surface-Soil Results OU13 - IHSS 197 
Surface-Soil Results OU13 - MSS 117.2 
Basefill Results Table OU13 - MSS 117.2 Table 
Surface-Soil Results OU13 - IHSS 158 
SurfaceSoil Results OU13 - MSS 186 
Surface-Soil Results OU13 - MSS 128 
Surface-Soil Results OU13 - IHSS 134N 
Surface-Soil Results OU13 - IHSS 134s 
SurfBce-Soil Results OU13 - IHSS 171 
Surface-Soil Results OU13 - Outside IHSS Boundaries 
Surface-Soil Results OU13 - IHSS 148 
Surface-Soil Results OU13 - IHSS 157.1 
Surfice-Soil Results OU13 - MSS 117.3 
Summary of pH and Percent Solids OU13 IHSSs 
OU13 Surface-Soil Duplicate Results 
OU13 Surface-Soil Duplicates Data Summary 
OU13 Surface-Soil Duplicate Positive Results 
OU13 Surface-Soil Rinsate Positive Results 

OU13 Surface-Soil Rinsate Results 
OU13 Surface-Soil Rinsate Data Summary 
OU13 SurfaceSoil Rinsate Positive Results Data Summary 

Table C-20 OU13 Surface-Soil Duplicate Positive Results Data Summary 

L 



TABLE C-1 
SurfaceSoil Results 
W 1 3  - IHSS 117.1 



TABLE C-1 
SudaceSoil Results 
oUl3  - IHSS 117.1 

mgkq - mifligrams per kilogram 
pCUg = plcocuries per gram 

= micrograms per kilogram 

Page2of2 
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TABLEC3 
Suffa&ll Results 
OUl I  - IHSS 1172 

paselof1 



TABLE C 4  
Basefill Results Table 

OU13-IHSS 117.2 

Sample Location: 
Sample Identification Number: 
Date Sampled: 
Test Group: METADD Units: mg/kg 

SS300193 SS300293 
BFGOOOl JE BFGOOOZJE 
22-Dec-93 23-Dec-93 

- Notes: 

mgkg = milligrams per kilogram 
pCVg = picocuries per gram 

H:\wRFLATs\ou13\Tc3A.DOC Page 1 of 1 



e 
TABLE C b  

SurfaceSoil Results 
OUl3 - IHSS 168 

Page 1 of 2 



TABLE C b  
SurfaceSoil Results 

OUl3 - IHSS 168 

Sample Location: ss304193 ss304693 
SamDle ldentlfication N u m k  SS01737JE SS01738JE 



Sample Location: 
Sample Identification Number: 
Date Sampled: 
Test Group:TRADS Units: pCilg 

GROSS ALPHA 
GROSS BETA 

AM ERIC I U M-241 

PLUTONIUMZ39l240 
TRITIUM 
URANIUM-233,-234 
U RANI UM-235 
URANIUM-238 

Page 1 of 2 

SS304793 SS304893 SS304993 SS305093 SS305193 SS305293 
SSGl740JE SSGl741JE SSGl742JE SSG1743JE SSGl744JE SSG174SJE 

MDL PRG' BKGND* 21Jun-94 21Jun-94 21Jun-94 21 Jun-94 21Jun-94 21 Jun-94 

0 2.37E 0 I 6.34E-2 .018(.W9) :V .456(.062) :V# .178(.032) :V# .168(.03) :V# .057(.018) :V .078(.019) 
0 OBOE 0 I 44.56E 0 21.2q5.11) :V 23.65(5.45) :V 26.72(5.82) :V 20.48(5.02) :V 24.35(5.6) :V 17.46(4.55) :V 
0 O.OOE 0 I 55.35E 0 32.53(4.57) :V 41.46(5.23) :V 36.16(4.81) :V 41.19(5.21) :V 57.55(6.4) :V# 33.W4.6) :V 
0 3.42EOI 13.21E-2 .09(.028) :V .42!5(.081) :V# .ll1(.045) :V .211(.047) :V# .084(.025) :V .315(.088) :V# 
0 O.OOE 0 / 545.96E 0 127(209) J:V- 124.1(209) J:V- -25(201) J:V- 49.3(mO) J:V- -97.2(199) J:V- lOO(207) J:V- 
0 4.47 E 1 I 17.69E-1 1.409(.249) :V 1.265(.266) :V 1.164(.223) :V 1.369(.259) :V 1.594(.285) :V 1.147(.236) :V 
0 1.73E-1 I 19.83E-2 .101(.053) :V .078(.055) :V .083(.051) :V .084(.053) :V .086(.051) :V .057(.046) :V 
0 4.60E 1 I 19.12E-1 1.42(.25) :V 1.973(.362) :V# 2.521(.389) :v#l3.33(.501) :V# 2.086(.346) :W 1.w.243) :V 



TABLE C-6 
SurfaceSoil Results 
OU13 - INSS 186 

Sample Location: SS305393 SS305493 SS305593 SS305693 SS305693 SS305793 
Sample Identification Number: SSGl746JE SSGl747JE SSGl748JE SSGl71SJE SSG1816JE SSGl76OJE 
Date Sampled: I 20Jun-94 I 20Jun-94 1 20Jun-94 I 20Jun-94 I 34601 I 34601 
Test Grouo!TRADS Units! aCilo I I I I I I 

t DOE 1994b 
$ DOE 1994 

Page 2 of 2 



TABLE C-7 
SurfaceSoil Results 

OU13 - IHSS 128 

Sample Identification Number: SSGlHSJE 
13Jun-94 

~ H:\WP\FLATS\OU13\DATA-SUMITABLES\CG-l28XLS (out 1) a14195 Page 1 of 1 
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TABLE C 8  
SurfacesOil Results 

OUl3 - IHSS 1345 

Page 1 of 2 



TABLE C-8 
SurfaceSoil Results 

OU13 - IHSS 131s 

Sample Location: SS303493 SS303683 
Sample ldentlfication N u n b w  SSO1727JE SSt31728JE 

Page i of 2 





TABLE C-11 
SurfaceSoil Results 

OU13 - Outside IHSS Boundaries 

Isample Location: I SS301493 I SS301593 I SS301693 1 
Sample Identification Number: I Date Samded: I SSG1707JE SSG1708JE SSG1709JE I 13Jun-94 I 13Jun-94 I 13Jun-94 

HiWRFLATS\OU 13\DATASUMTABLES\C 1 OBOUNDXLS Page 1 of 1 



TABLE C-12 
SurfaceSoil Results 

ou13 - IHSS 118 

W ' \ w R F I  dTSYJ1113\DAT~SUM\TABLES\C11.108 XLS Isbet 1b6114195 Page 1 of 2 



TABLE C-12 
SurfaceSoil Results 

OU13 - IHSS 148 

Sample Location: 
Sample MentificaUon Number: 





TABLE C-13 
SurfaceSoil Results 

OUl3 - IHSS 157.1 

Sample Location: 
Sample ldentificatlon Numbar. SS01706JE 

340 :v 
340 :v I < 340 :v 

340 :v 
340 :v 

< 1700 :V 

< 340 :v 
340 :v 

72 JA 

270 JA 
110 J'A 

< 1700 :V 

< 340 'V 



0 
TABLE C-13 

SurfaceSoil Results 
W13 - IHSS 187.1 

Page 3 of 8 
. ,  



TABLE C-13 
SurfaceSol1 Results 

OU13 - IHSS 157.1 
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TABLE C-13 
Surfac&oll Resub 
OUl3 - IHSS 167.1 





TABLE C-13 
SurfaceSoil Results 
OU13 - IHSS 157.1 





TABLE C-14 
SurfaceSdl Results 
OU13 - IHSS 117.3 

I 

Page 2 of 2 



IHSS 117.3 

Sample MentMeatbn Number 
Sample Location: ssJo7893 Ss307993 SS307993 sS308093 SS3w)l93 ssjo8293 Ss308393 SS308493 Ss3085Bj s5308793 ss3om93 

Date Sampled: WUl-94 Wul-94 Wul-94 11Jul-94 11Jul-94 llJul-94 11Jul-94 11Jul-94 11JuHw 11-JlM4 bJul.94 bJul.94 
PH 7.51 N 7.93:V 8.01 :V NA NA N4 NA NA NA NA NA NA 

IHSS 128 
Sample Location: SS302293 
Sample MentMFatlon Number: SS01715JE 
Date Sampled: 13-Jun-94 
% s o m  BY WEIGHT 

SSQl772JE SSQ1773JE SSQ1832JE SSQ1774JE SSG177SJE SSQl776JE W l 7 7 7 J E  SSQl778JE SSQl77WE SSO17sOJE ~ 1 7 8 1 J E  SSQ118wE 

97 :v . 
Sample Location: 
Sample IdmMkelkn Number: 
Date Sampled: 
% SOUDS BY WEIGHT 

IHSS 134s 
Sample Locatlon: 
Sample Idenmeation Number: 
Date Sampled: 
% SOUDS BY WEIQHT 

ss3Mo9J SS302193 ss310393 
SSQl713JE SSQ1714JE SSQlTI#UE 

8-Jun-94 BJun-94 lWUl-94 
96.3:v 97.5:v NA 

ss302593 ss302693 SSmm SS302893 SS302993 ss302993 SSjMogj 55303195 SS303293 SS3033m ssJw49J Ss303583 

14Jun-94 ldlun-94 1cJun-94 14-Jun-94 1sJun-94 lsJun-94 1sJun-94 lWun-94 lWun-94 IWUn-gq lBJUn-94 lWlm-94 
92.1 :v 96 :V 94SM 922 :V 93.3 :V 92.7:V 92.9:V 91.7:V 92.3:V 91.1 :V 92.4:V 93.4:V 

SSG1718JE SSQ1719JE SSQl72QIE SSQ1721JE SSQlMJE SSQ1813JE SSQ1723JE SSQ1724JE SSQ172S.E SS01726JE SSQ1727JE SSQ1728JE 

Sample Location: ss301793 
Sample ldentMeation Number: SSQ171OJE 
Date Sampled: 
% SOUDS BY WEIGHT 95.7 :v 

Sample Location: SS301493 
Sample IdentMcatbn Number: SSG1707JE 
Date Sampled: 1Mun-94 

Sample Localion: 
Sample WentMCation Number: 
Date sampled: 
P 

ss3M1393 ss300493 ss300493 SS300583 ss300693 sS300793 sS300893 ss- SS300993 SS301093 ss3ol l93 ss301193 ss301293 Ss301393 
SSQ1696JE SSQl697JE SSQ18WJE SSQ16981E SSQ1699JE SSQlTOQIE SSQl7OlJE SSQlsMJE SSQl702JE SSGl703JE SSQ1704JE SSQ1799JE SSQ1105JE SSQ1706JE 

7Jun-94 7Jun-94 7 J u M  7Jun94 7Jun-94 Wtm-94 Wun-94 6Jun-94 gJun-94 24~1-94 7Jun-94 S-Aug-94 2Jun-94 2Jun-94 
8.89:V 8.66:V 8.74N 8.92 :V 8.67 M 9.26:V 8.89:V 8.98:V 9.09 N 8.2:V 7.01 :V NA 7.979 an:v 

Notes: 
IHSS = Individual Harardws Substance Site 
OU = Operable Unit 

ss302393 
SSGlBMWE 

Wun-94 
96.8:V 

paee ld l  

ss302493 ss302493 
SSQ1717JE SSQ18081E 

Wun-94 Wun-94 
96.1 :V 96.1 :V 







0 

0 

e 







TABLE C-18 
OU13 SurfaceSoil Duplicates Positive Results 

Sample Location: 
Sample Identification Number: 

H:\WPIFLATSY)U13\DATASUM\TABLES\DPRXLS (she& 1) 6113/95 Page 1 of 3 



TABLE C-18 
OU13 SurfaceSoil Duplicates Positive Results 

Page 2 of 3 



TABLE C-18 
OU13 SurfaceSoil Duplicates Positive Results 

Notes: 
mgikg = milligrams per kilogram 
pCi/g = picocuries per gram 
pgikg = micrograms per kilogram 

Page 3 of 3 M:\WPVCATSY)UtJ\DAT/LSUM\TABLESV)PRXLS (sheet t )  6113195 



TABLE C-19 
OU13 Surface-Soil Rinsate Positive Results 

Sample Identification Nurnbec 

Page 1 of 4 



. TABLE C-19 
OU13 SurfaceSoil Rinsate Posltive Results 

Sample Location: SS302793 SS302993 35303193 55303993 SS304193 $8304393 
Sample Identification Number: SSO1811JE SS01812JE SS01814JE SS01822JE SS01818JE SSOl8lSJE 
Date Sampled: MDL 14Jun44 l W u n 4 4  16JunW 28JunW 22Jun44 234~1144 
Test Group: METADD Units: pgL 

SS304693 ss305093 
SSO1821JE SS01817JE 
27Jun44 21Jun44 

H:\~LATSY)Ul3\DATA-SVM\TABLES\RPOSR.XLS (shed 1) bn3M Page 2 of 4 





TABLE C-19 
OU13 SurfaceSoil Rinsate Positive Results 

Sample Location: 55308493 SS309293 55309993 SS310093 SS310393 
SamDle Identification Numbar: SS01833JE SS01839JE SSQl83WE SS01837JE SS01838JE I 

ITOLUENE I I I 
- Notes: 

pCiig = picocuries per gram 
pg/L = micrograms per liter 

... 

Page 4 of 4 





TABLE C-20 
OU13 SurfaceSoil Duplicate Positive Results Data Sumnary 

I 

m: 
mgkg = milligrams per kilogram 
pCVg = picocurks per gram 
pgkg = micrograms per kilogram 





TABLE c-21 
OU13 Surhm-Soil R i n d  Reurlt. 



TABLE C H  
OU13 Surfacesdl RinsPte Results 

Page 3 of 15 

1 



TABLE C-21 
OUl3 SurfeceSdl Rlnsate Results 



TABLE c-21 
oU13 Surface4oil Rinsate Results 



TABLE C-21 
OUl3 SurfaceSoil Rinsate Results 

S5303103 
SSOl8lUE 
16Jun44 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SamplaLoCatlon: SS302203 SS302393 
Sam& Identification Number: sS01810JE SS0180SJE 

SS303003 
SS01822JE 
2841111-94 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE C-21 
a 1 3  SurfaceSoil RinMte Results 



TABLE C-21 
OUl3 surfecesoll Rinsate Results 



TABLE C-21 
OU1S SurfaceSoil Rinsate Results 

Page 9 of 15 



TABLE c-21 
OU13 Surfpcssdl R i m  Result8 



TABLE C-21 
OUl3 SurfacaSoil Rlnsate R e w b  



TABLE C-21 
OU1S Surfpcssdl Rinde Result0 



TABLE C-21 
O U l S  SurfaceSoil FUnsate Results 



TABLE c-31 
O U l S  Surfocssdl R i n d  Resub 



I 



TABLE C-22 
of119 Surfaca4sdl Rinsate Data Summary 



TABLE C-22 
OUl3 S u r f p d o i l  FUnsate Data Summary 



TABLE C-22 
OW3 Surfacc~4oll Rinsate Data Summary 
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TABLE C-22 
OUl9 SurfaceSoil Rinsate Data Summary 

t I Minimum I. Minimum Concentration I Maximum 



TABLE c-22 
OW9 Surface-Soil Rinsate Data Summary , 



TABLE C-22 
OU13 SurfacaSoil Rlnsata Data Summary 



TABLE ca2 
OU13 SuifaceSoil Rinsote Data Summary 



TABLE C-22 
OWS Surface-Soll Rinsate Data Summary 
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TABLE C-ZS 
OUlS Surtscssdl Rinrsta Positive Result8 Dnta Summary 

I MOL ISQL Minimum1 S4L Minimum I SQL Maximum1 SQL Maximum 
Concentration 

~ 

16.4 B:V ss309993( 1) 
1 B V  SS309993( 2) 

830 B:V ss300483( 1) 
42.4 :V ss300193 ( 1) 
2.5 B:V SS303993( 1) 
10.6 B J  ssjososj( 1) 

ss301393 ( 1) 1.9 B:J 
27.4 B:V ss309993( 1) 
2.2 B:V SS306793( 1) 
5.1 B:V ss307493 ( 1) 
86.9 B:V ss506399( 1) 
3.5 8:V ss308399( 1) 
loo B:V ss307493 ( 1) 
3.1 8:V 553058931 11 

I 
2 J:A Ss309293( 1) 





APPENDIX D 

Summary of Data Quality Assessment 



TABLE D-1 
OU13 SurfaceSol1 Samples 

ReJected Data 
Rocky Fiats Environmental Technology Site 

IHSS Sample Sample ID Analyte Result Unlt 
Location Number 

Laboratory Data Valldation 
Quallfler Quailfler 

Notes: 
A = Validation Qualifier: laboratory qualifier considered acceptable 
B = Laboratory Qualifier: detected in blank 

IHSS = Individual Hazardous Substance Site 
J = Laboratory Qualifier: estimated value 

mg/kg = milligrams per kilogram 
OU = Operable Unit 

pCVg = picocuries per gram 
R = rejected 
U = undetected 
V = Validation Qualifier: valid  data^ 

pglkg = micrograms per kilogram 

DRAFT 



TABLE D-2 
Field Duplicate Results for IHSS 117.2 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

, ,  _ _  

Page 1 of0 DRAFT 



TABLE D-2 
Field Duplicate Results for IHSS 117.3 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

DRAFT 



e TABLE D-2 
Field Duplicate Results for IHSS 134s 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

e 

Page3ofO DRAFT 
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TABLE D-2 
Field Duplicate Results for IHSS 158 

Relative Percent Difference 
OW3 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

sample Locetlon: 88304593 88304595 
Sample Identification Number: SSGl738JE SSG1820JE Data Accepted I 

a 

Page6dO DRAn 



a TABLE D-2 
Field Duplicate Results for IHSS 171 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

Page 7 ofS DRAFT 



TABLE D-2 
Field Duplicate Results for IHSS 186 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

Page8dO DRAFT 



Table D-2 
Field Duplicate Results for IHSS 197 

Relative Percent Difference 
OU13 SurfaceSoil Samples 

Rocky Flats Environmental Technology Site 

No if RPD greater than 40 and difference of pair is more than one order of magnitude. Yes if RPD under one order of 
mnitude but hQQd dlI l&ed if OVBT 40. 

A = Validation Qualifier: laboratory qualifi considered acceptable 
B = Labomtory Qwlifii detected in blank 
J = Laboratory Qwlifir: estimated value 

mgkg = milligrams per kilogram 
NC = not calculable 
OU = Operable Unit 

pCi/g = picocuries per gram 

Pegesofs 



Nota: 
mgkg = milligrams per kilogram 

OU = Operable Unit 
pCVg = picocuries per gram 
RPD = Relative percent difference 

pgkg = micrograms per kilogram 
% Rec = percent recovery 

Page 2 of 2 DRAFT 



TABLE D-3 
OU13 SurfaceSoil Samples 

Summary of Relative Percent Difference Values 
Rocky Flats Environmental Technology Site 

Page 1 of 2 DRAFT 
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0 

TABLE D4 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

H:\WRFLATS\DU13\DATAS1IM\TABLES\DU1JALLXS (117.1) 6/12/95 , Page 5 of 33 DRAFT 



TABLE D4 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronrnental Tekhnology Site 

I IHSS 117.2 
I I I I 

DRAFT 
H.\WPFLA~lJ\WTASUUITABLESIOUISALLXL (117.2) €412196 Page 6 of 33 

~~~ 



L 

IHSS 117.2 

Deviation Sample Sample ID Analytical Analyte Real Sample Required 
Location Number Parameter Detection Limits Detection Limits 

DRAFT 
H:\WRFlATS\DUlJU]ATASUM\TABLES\OU13ALU(LS (1 17.2) 6112195 Page 7 of 33 



Real Sample 
Analyte Detection Limits 

Sample Sample ID Analytical 
Location Number Parameter 

Page 8 of 33 DRAFT 
H:\WP\FLATSIM113\DATASUy\TABLESUXIIJALLU (117.2) 8/1= 

Deviation Required 
Detection Limits 
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Real Sample 
Detection urnits Sample SampleID Analytical Analyte 

Location Number Parameter 

H:\WP\FLATS\OU13U)/\TASUMYTABLES\OU1JALUS (1 17.2) 6/1= Page100133 

Deviation Required 
Detection Limits 



TABLE 0-4 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

Sample SampleID Analytical I Location 1 Number I Parameter I Analfie 

I IHSS 117.3 1 

I Deviation Real Sample Required 
Detection Limits Detection b i t s  

Page 11 of 33 DRAFT 
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TABLE D 4  
OU13 SurfaceSoll Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

H:\WlATSIOU13\DATASUU\TABLES\OU1JALLX (1 17.3) 6/1m Page 12 of 33 DRAFT 



-- 

Sample Sample ID Analytical Real Sample 
Location Number Parameter Detection Limits 

a 
Deviation Required 

Detection Limits 

H : \ W p \ F l A l W X J l J M I T b B L E ~ U l ~ ~ S  (117.3) 6/12/85 Page 13 of 33 



TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 



Sample SampleID Analytical Real Sample 
Location Number Parameter Analyte Detectlon Limits 

NONE I 

t I I I I I I I I 

Deviation Detection 

rn 

1 I I I I I I I 
I I I I I I I I 

DRAFT 



TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

DRAFT 



e 
TABLE D 4  

OU13 SurfaceSoil Samples 
Summary of Elevated Detection Limits 

Rocky Flats Envlronmental Technology Site 

I IHSS 134s 1 
I Required I Sample I~SampIelD 1 Analytical 1 

Location Number Parameter Deviation 

I 1 1 I I I I .  I 

H.\Wp\FLATS\OU13\DATASUM\TABLES\OU13ALLX (1%) g112185 Page 17 of 33 DRAFT 



Real Sample 
Detection Limits Analyte Sample SampleID Analytical 

Location Number Parameter 
Deviation Required 

Detection Limits 



TABLE 04 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

, 

DRAFT 



TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Fiats Environmental Technology Site 

iHSS 148 I I I I I I 
SampleID AnalyUcal 1 s k  1 Number 1 Parameter I Analyte I Devlatlon Real Sample Required 

Detection Limits Detection Limits 

H:\WP\FLAmOUlJ\DATASUU\TPgLESU)U1JALLXLS (148) 6112195 Page 20 of 33 
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TABLE D 4  

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

OU13 SurfaceSoil Samples ' 

Sample Sample ID Analytical Real Sample 
Location Number Parameter -'yte Detection urnits 

Deviation Required 
Detection WS 

DRAFT 
H:\WP\FLATS\OUlJ\DATASUM\TABLES\OU13ALL.~S (157.1) 6/12/95 Page 22 of 33 
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TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Environmental Technology Site 

IHSS 157.1 I I I I I I I 
Sample SampleID Analytical Real Sample I Location I Number I Parameter 1 -'fie I Detection urnits I DeVhtiOn 

Required 
Detection urnits 

H : \ W P \ F l A T S Y W l J W l ~ E W l ~ S  (1S7.1) 6/1= Page 24 of 33 



Sample Sample ID Analytical Real Sample 
Location Number Parameter Analyte Detection Limits 

H:\WP\FlATS\OU13U)ATASVM\TABLESVX113ALLX (157.1) 6/12/95 

Deviation Required 
Detection Limits 





TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

Sample SampleID Analytical Real Sample 
Location Number Paramater -'fie Detection urnits Deviation Required 

Detection urnits 

H : \ W p \ F I A T S I D U 1 3 ~ T ~ W l ~ W  (158) 6/12/95 Page 27 of 33 DRAFT 
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TABLE D-4 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

Sample SampleID Analytical Real Sample 
Location Number Parameter -'yte Detection urnits Deviation Required 

Detection b i t s  

Page 29 of 33 
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TABLE D4 
OU13 SurfaceSol1 Samples 

Summary of Elevated Detection Llmits 
Rocky Flats Envlronmental Technology Site 

IHSS 171 

Required - DeV&t&in Sample Detection AnaJfle Datectionws 
R-1 Sample sempleID Analytical 

Locotion Number Parameter 

GROSS ALPHA 0.100 

I 

H : \ W P \ F L A T ~ 1 3 U ~ l ~ E ~ l ~ L ~ S  (171) 6112195 Page 30 of 33 DRAFT 

~ 



TABLE D-4 
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

IHSS 186 I I 
Sample 
Location 

SS305293 

Required 
Detection Deviation 

Sample ID Analytical Real Sample 
Number Parameter -Analfle Detection Limits urnits 

SSG17-E T F A D S .  PLUTONIUM-239Q40 0.034 mgkg 0.030 mg.ikg 0.004 indkg 

I I I I I 1 I I 



Real Sample 
Detection Limits 

Sample  sample^^ Analytical ’ Analyte 
Location Number Parameter 

Deviation Required 
Detection Umits 



TABLE D 4  
OU13 SurfaceSoil Samples 

Summary of Elevated Detection Limits 
Rocky Flats Envlronmental Technology Site 

Real Sample 
Detection Limits Analyte Sample Sample ID Analytical 

Location Number Parameter 

I IHSS 197 1 
Deviation Required 

Detection Urnits 

Notes: 
IHSS = Individual Hazardous Substance Sie 

mgkg = milligrams per kilogram 

pcvg = picocuries per gram 
p c i  = picocuries per lier 
pence = micrograms per kilogram 

OU = Operable Unk 

Page 33 of 33 DRAFr 



rota1 Radionuclides 

EPA-CLP Metals 

Additional Metals 

Required Number of 
Samples per Sampling 

Plan Specifications 

96 

EPA-CLP 
jemivolatile Organic 

Compounds 

Actual Deviation Justlfication 
Number of 
Samples 

Extra samples taken in IHSS 
100 4 Group 117.1/197 & IHSSl48; 

DOE approved 

Volatile Organic 
Compounds 

92 

I 

Additional analyses performed 
by laboratory; no charge to 

project 
67 

pH I 

12 

I 

Extra samples taken; DOE 
approved 12 

I Percent Solids 

Notes: - 
CCP = 
DOE = 
EPA = 

IHSS = 
-0u = 

TABLE D-5 
OU13 Surface-Soil Samples 

Sample Comparison (Required versus Actual) 
Rocky Flats Environmental Technology Site 

52 Extra samples taken; DOE I 70 I l8 I approved 

25 

0 

0 
Extra samples taken; DOE I 15 1 15 1 approved 

0 1 13 I 13 1 Extrasamplestaken; DOE 
approved 

0 1 19 I 19 1 Extrasamplestaken; DOE 
approved 

Contract Laboratory Program 

U.S. Department of Energy 

U.S. Environmental Protection Agency 

Individual Hazardous Substance S i  

Operable Unit 

H:\WP\OUl3\DATA-SUM\TABLES\SAMPCOMP.XLS 6/12/06 Page 1 of 1 DRAFT 



TABLE D-6 
Data Completeness 

OU13 SurfaceSoil Samples 
Rocky Flats Environmental Technology Site 

Analytical Parameter Total Number Total Number Percentage of 
of Data Points of Invalid Data Points ValidlAcceptable Data Points 

EPA-CLP Metals (SMETCLP) 2495 7 99.7% 
Additional Metals (METADD) 537 1 99.8% 
EPA-CLP Semivolatile Organics (BNACLP) 2062 3 99.9% 
SW-846 Volatile Organics (VOA8240) 804 ' 0  
Total Radiochemistry (TRADS) 1289 6 99.5% 

100.0% 

Water niialitv Parameterc IWOPI nH and Ox, solids\ 45 0 100.0% 

Completeness 
Goal 

95% 
95% 
95% 
95% 
95% 
95% 

Notes: 

CLP = Contract Laboratory Program 
EPA = U.S. Environmental Protection Agency 
OU = Operable Unit 

Page 1 of 1 DRAFT 
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TABLE D-7 
OU13 SurfaceSoii Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

Page 2 Ot 28 DRAFT 



a 
TABLE D-7 

OU13 SurfaceSoil Samples 
Comparison of Environmental Samples with Equipment Rlnse Blanks 

Rocky Flats Environmental Technology Site 
I 1 



TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Environmental Samples wlth Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 117.2 I 

Page 4 d 20 DRAFT 
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TABLE D-7 
OU13 SurfaceSoii Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Fiats Environmental Technology Site 

I IHSS 117.2 

Page 6 of 20 DRAFT 



TABLE D-7 
OU13 SurfaceSoil Samples 

Comparison of Envlronmental Samples with Equipment Rinse Blanks 
Rocky Flats Envlronmental Technology Slte 

I IHSS 117.3 I 

Page 7 of 28 



TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Envlronmental Samples wlth Equlpment Rlnse Blanks 
Rocky Flats Envlronmental Technology Slte 

I IHSS 117.3 1 

Pope 8 of 28 



Page 9 Or 28 DRAR 



TABLE D-7 
OU13 SurfaceSoil Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

Page 10 ol28 



TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Envlronmental Samples wlth Equipment Rinse Blanks 
Rocky Flats Environmental Technology Slte 

I IHSS 134N I 

Ps*11C428 DRAFT 
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TABLE D-7 

OU13 SurfaceSol1 Samples 
Comparison of Environmental Samples wlth Equlpment Rinse Blanks 

Rocky Flats Envlronmental Technology Slte 

I IHSS 134 S I 
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TABLE 0-7 
OU13 SurfaceSoil Samples 

Comparison of Envlronmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 134 S 
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TABLE D-7 
OUl3 SurfaceSol1 Samples 

Comparlson of Envlronmental Samples wlth Equlpment Rinse Blanks 
Rocky Flats Envlronmental Technology Slte 

1 
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TABLE D-7 
OU13 SurfaceSoil Samples 

Comparison of Envlronmental Samples with Equipment Rinse Blanks 
Rocky Fiats Environmental Technology Site 

Page150128 DRAFT 
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I TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 148 I 
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TABLE 0-7 
OU13 SurfaceSoil Samples 

Comparlson of Envlronmental Samples with Equipment Rlnse Blanks 
Rocky Flats Envlronmental Technology Slte 

I IHSS 157.1 1 

Pnge 18 cd 28 

e 
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TABLE D-7 
OU13 SurfaceSoil Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

r 1 
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TABLE D-7 
OU13 SurfaceSoil Samples 

Comparison of Environmental Samples with Equipment Rlnse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 157.1 I 

Paw 20 o(20 



TABLE 0-7 
OU13 SurfaceSoil Samples 

Comparlson of Environmental Samples with Equipment Rlnse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 157.1 
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TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

iHSS 158 I 



TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparison of Environmental Samples with Equlpment Rinse Blanks 
Rocky Flats Environmental Technology Site 
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TABLE D-7 
OU13 SurfaceSol1 Samples 

Comparlson of Environmental Samples with Equipment Rinse Blanks 
Rocky Flats Envlronmental Technology Site 

I IHSS 171 I 



TABLE 0-7 
OU13 SurfaceSoil Samples 

Comparison of Environmental Samples with Equipment Rinse Blanks 
Rocky Fiats Envlronmental Technology Site 

I IHSS 186 I 
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TABLE 0-7 
OU13 SurfaceSol1 Samples 

Comparison of Environmental Samples wlth Equipment Rinse Blanks 
Rocky Flats Environmental Technology Site 

I IHSS 186 1 
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TABLE 0-7 
OU13 SurfaceSol1 Samples 

Summary of False Detects Due to Analyte Presence in Rlnsate Sample 
Rocky Flats Environmental Technology Site 

QC Field Real Associated Sample Analytical 
Real Threshold Value 

Rqulred QC Sample Sample ID QC Sample Real Sample Collection Parameter Analyte Fkld QC Results R e s u l ~  
Number Type Location ID Date Location 

True Detect 
for Sample 
Rerub? 

Notes: 

B - Laboratory Qualifier: detected In blank 
I - Intefierence 

IHSS - IndMdual Hazardow Substance Site 
J = Laboratory Qualifier: esdmated value 

pCVg = plcocudes per gram 
pClll- Plcocudes per liter 

QC - qualii control 
RNSm rinsate 

pg/L = micrograms per liier 
mg/kg - milligrams per kilogram X = result by calculation defined In GRRASP 

NA - not applicable 
OU - Operable Unit 

Page 28 of 28 DRAFT 



APPENDIX E 

Soil-Gas Analytical Data Tables 

El Soil Gas Summary Results (Includes All Data Except Rejected Data) 

E-2 Rejected Data 

E-3 Soil Gas Detected Results 

E-4 Analytes Detected by IHSS 

H\WP\FLATS\OUI 3uIATA-SuMw(-DDoc 



B =  
DUP = 
EB= 

GCMS = 
J =  

PPm = 
QC = 
R =  

CI&/L = * =  
*.* = 

@ =  . . . . . . . . . . . . . . . . . . . . . - - 

APPENDIX E LEGEND 

analyte found in blank - sample result adjusted 
duplicate - identified top of column 
equipment blank - identified top of column 
gas chromatograph/mass spectrograph ) 

laboratory qualifier: estimated value 
parts per million' 
quaIity conirol 
end of sample identification number indicates resampled 
micrograms per liter 
100 ml dilution 
10 ml dilution 
analytical result used 
indicates choice between multiple results 



APPENDIX El 

Soil-Gas Environmental Sample Results 
(Includes Duplicates and Equipment Blanks) 

Order of Data bv IHSS 

117.1 
197 
117.2 
158 
117.3 
152 
134N 
128 
171 
134s 
148 
157.1 
186 



TABLE E4 
SoilOss Summary of Result. 

IHSS 117.1 



TABLE E-1 
WOOr Summary of Result. 

IHSS 111.1 



TABUE E-1 
SdKiU Summary of Rum 

lwss 117.1 

_. - 

I 

I 





TABLE E-1 
SdlOos Summary of Results 

IWSS 117.1 



TABLE E-1 
soil4a8 summuy of RuuIts 

WSS 117.1 



TABLE E-1 
WloU Summary of Result. 

WSS 117.1 



TABLE E-1 
SdUh8SUmmOryOfR..Ult# 

IHSS 117.1 



TABLE E-1 
SdlOsr Summary of Results 

IHSS 117.1 



TABLE E-1 
Soil4as Summary of Result. 

IHSS 117.1 

S002087JER 

I 
I 

I 

I 
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TABLE E-1 
sdl4as summsryor Rarults 

IHSS 117.1 



TABLE E-1 
SdloPs Summary of Result. 

IHSS 117.1 



TABLE E4  
SolIOU Surnmafy of Results 

IHSS 117.1 



TABLE E-1 
SOiKiot Summary of Results 

u4Ss 117.1 
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TABLE E-1 

SollQor Summary of Results 
IHSS 117.1 



TABLE E-1 
sdloor summpry of Ru* 

IHSS 197 



TABLE E-1 
SdlOOs Summary of Results 

IHSS 197 



TABLE E-1 
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Hydrogen sulfide 
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SoilOas Summary of Results 
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T=Oroup%astech ~ Units: ppm 
Hydrogen Sulfide 
Methane 90 110 



TABLE E-1 
Soil-Oas Summary of Results 
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SoilOas Summary of Results 

IHSS 134N 

Bromomethane 
Carbon Disulfide 0.05 
Carbon Tetrachloride < .03 
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SoilOas Summary of Results 
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SdlOas Summary of Result. 
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Soil-Oar Summary of Result. 
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APPENDIX E-3 

Soil-Gas Detected Results 

Order of Data bv IHSS 

117.1 
197 
117.2 
158 
117.3 
152 
134N 
128 
171 
134s 
148 
157.1 
186 



Soil Gas Detected Results 
IHSS 117.1 

Sample Identification Number: 
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Soil Gas Detected Results 

IHSS 117.1 
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Soil Gas Detected Results 
IHSS 117.1 

Sample Identification Number: 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.1 

Sample Location: SO123594 SG123694 SO123794 SO123994 SO124094 50124194 SO124294 SO124394 
Sample Identification Number: 
Date Sampled: 11mS4 2/8/95 2/8/95 12/2/94 1M1194 11122194 2/16/96 YlllS6 
Test Group:GCNS Units:vg/L 
1 ,I ,1-Trichloroethane 
1,l-Dichloroethane 

SGGl23bJE SGG207OJER SGG2071JER SGG1238JPR SGG1240JE SGG1241 JE SGG2072JER SGG2073JER 
SO124494 SO124694 

SGG207UER SGG2076JPR 
2/14/96 2/13/96 

1,l -Dichloroethene 
1,2,4Trimthylbenzene 0.01 0.01 0.02 0.06 
1,3,5-Trimethylbentene 
2-Butan01~ 0.05 0.16 0.07 
A-"--- nnc nAA 1 I I I h  

0.02 
0.16 

- I V . W  1 . 1 "._ I . .- -* I I I I I I i=luI IC 

Inn7nna I I 0 57 I 062 I 0 76 I 026 I I .38B I 0.05 I O S 4  I 

Chloroform 
Chloromethane 
Dichlorodifluoromethane 
Ethylbenzene 

Bromomethane 1 I 1 I 1 I I I I I 
Carbon Disulfide I I 0.13 0.23 I 0.1 I I 0.18 0.09 I 

0.06 0.06 0.04 0.44 

0.01 0.03 0.06 0.02 0.05 0.1 1 0.1 

NapMhalene 
Tetrachloroethene 
Toluene 

0.45 0.02 0.32 0.09 0.72 0.05 0.59 0.83 
0.23 0.31 0.14 0.25 0.48 

I 0.04 I I I I I 1 I I I 
I 0.05 I 0.34 0.39 9.6 @ 

i 

n-Propylbenzene I 1 I 0.01 I I I I I 1 0.01 I 
*Xylene I 0.01 I 0.02 0.03 I 0.01 1 I 0.01 0.07 1 

W'O e 



Soil Gas Detected Results 
IHSS 117.1 
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Soil Gas Detected Results 

IHSS 117.1 

flatsbu -surnUables\arcqc.x!s\6/13/95 



Soil Gas Detected Results 
IHSS 117.1 

C hlorornethane 
Dichlorodifluoromethane 
Ethylbenzene 
Methylene Chloride 

Sample Location: SO126794 SG126894 SO126994 SG127094 SG127194 SG127294 56127394 SG127494 SO127694 SO127691 
Sample Identification Number: SGG1267JE SGGl268JE SG01269JE SGG1270JE SGG2088JER SGGl272JE SGG1273JE 

1.2 0 0.05 0.04 0.09 0.1 8 0.2 

0.02 0.04 0.02 0.06 0.02 0.04 0.09 0.03 0.07 0.01 
0.05 

Page 7 of 10 DRAFT 



TABLE E 3  
Soil Gas Detected Results 

IHSS 117.1 

flatsbu -sum\tablesbrcqc.xls\6/13/95 8 
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Soil Gas Detected Results 
IHSS 117.1 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.1 

Sample Identification Number: 

flatsb -sumUabIes\anqc.~s\6/13195 

lo 
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IHSS 197 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 197 

Sample Location: SG131094 SG131194 SO131294 SO131494 SG131694 56131694 SO131784 SG131994 SO132094 SG132194 
Sample ldentificatlon Number: 

Test Group:GCIMS Units:pg/L 

SGG131OJE SGGl311JE SGGl312JE SGGl31AIE SGG131SJE SGG1316JE SGG1317JE SGG1319JE SGGl32OJE SGOl321Jr 
Date Sampled: 2/3/95 2/1/96 mi96 2/6/96 2I7i96 2/7/96 2/6/96 2/6/96 2/6/96 2/6/96 

SO132394 
SGG1323JE 

2/1/96 

Bromomethane I I I I I I I I I I I 
Carbon Disulfide I 0.07 I 0.07 I 0.05 I I I I 0.14 I 0.11 I 0.1 I 
Chloroform 
Chloromethane 
Ethylbenzene 

0.05 0.07 0.05 0.05 0.05 0.04 
0.06 0.03 0.02 0.01 0.02 0.01 0.01 0.05 0.24 0.04 

lsopropylbenzene 
Tetrachloroethene 
Toluene 0.51 0.32 0.36 0.78 5.1 @ 0.28 

Tichloroethene 
Trichlorofluoromethane 1.1 @ 0.29 
cis1 ,Pdichloroethene 1.5@ . 

flatsb -sum\tablesbrcqc.xls\6/13/95 

n-Propylbenzene 

p-lsopropyttoluene 
trans-l,2-Dichloroethene 

*Xylene 0.05 0.03 0.02 0.01 0.02 0.01 0.03 0.25 0.04 



Soil Gas De ected Results 
IHSS 197 

Sample Identification Number: 
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Soil Gas Detected Results 

IHSS 117.2 

flatsb -sumUablesbrcqc.xk\6/13/95 - 



Soil Gas De ected Results 
IHSS 117.2 

Sample Identification Number: 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

W Of 22 



Soil Gas T m Detected Results 

IHSS 117.2 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

n8utylbenzene 
n-Propylbenzene 
+Xylene 

0.02 0.02 0.02 0.01 
0.04 0.16 0.01 0.06 0.13 0.03 0.04 0.02 

plsopropyttoluene I I 
s-Butylbenzene . . . . . . . . 1 ......,.. :.:,:.:.:. . . . . . :. . :,:,: . . m8:"'''"';' . : : ~ - j : 1 : : ~ . . ~ : s d l ~ ~ ~ ~ ~ ~  ........:...... trans-1 2-Dichlaroethene 

flatsb -sumUablesbrcqc.xls\6/13/95 e 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

Sample Location: SG141784 56141794 SO141884 SG141894 50141894 SG141994 SG141984 SO142084 SG142084 
Sample Identification Number: 
Date Sampled: 10126194 10126194 11128194 11129194 11129194 11/7/84 1111194 11/7l84 11n194 

SG01417Jf"R SGOlHIJPR SGG1418JE SGG1418JP SGG1418Jf" SG01418JE SGGl418JP SGGl42OJE SGGl42OJP 
SO142184 

SGGl421JE 
10128194 

1 1 0.15 I I 0.27 1 I 
1 

r,l,1 -Trichloroethane 
~~~ 

.................... ........... I :.:.:.:.:.:, 
A .* rrr ..... 

...... ...... 
I 

.hane 
...... ..... ...... 

I Bromomethane 0.09 
Carbon Disulfide 0.17 0.06 
Carbon Tetrachloride 

I 

flatsb -surn\tablesbrcqc.!&\6/13/95 

'1)"'" e 



e T 
Soil Gas Detected Results 

IHSS 117.2 

i 

s-Butylbenzene I 1 I I I I I I I I 
trans1 7-~ichlnrnt=th~na I I 

flatsbu 13!data-surn\tableshrcqc.xls\6/13/95 Page 9 of 22 DRAFT 



TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

Ick-1.2dichloroethene I I I 0.06 I I I 0.19 I I I 

\trans-1 ,ZDichlorwthene I I I I 1 1 I I 1 



IHSS 117.2 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

flatsb -sumUablesbrcq~.xls\6/13/95 
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Soil Gas Detected Results 

IHSS 117.2 
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Soil Gas De ed Results 
IHSS 117.2 
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n-Butylbenzene 
n-Propylbenzene 
*Xylene 

flatsb -sumUablesbrcqc. xls\6/13/95 

0.02 . 0.02 
0.02 0.07 0.17 0.02 0.02 0.04 0.01 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

Sample Identification Number: 



,,.a 
Soil Gas Detected Results 

IHSS 117.2 

0 

cation Number: 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

flatsbu -surn\tablesbr~-qc.~.s\6/13/95 m '"Po"'" 



TA 4 3 
Soil Gas Detected Results 

Sample Location: 56210194 SG210294 SG210394 SG210494 56210594 SG210694 SO210794 
Sample Identification Number: SGG2101Jf' SGG2102J~ SGG2103JE SGG2104JPR SGG2106JF SGG21OSJF SGG2107JE 
Date Sampled: 3/3/96 3/3/96 3/3/96 3/13/95 3/1/96 3/3/91 3/3/96 

IHSS 117.2 

SO210894 SG210994 SG211094 
SGG2lOSJE SOGZlOBJE SGG2110JE 

3/3/96 3/3/96 3/3/96 

Dichlorodifluoromethane 
Ethylbenzene 
lsopropylbenzene 

0.25 0.1 1 0.0s 0.19 0.02 0.08 0.12 
0.04 0.02 0.02 

n-Butylbenzene 
n-Propylbenzene 
+Xylene 

0.01 0.06 0.01 0.04 0.03 
0.23 0.1 1 0.03 0.21 0.02 0.09 0.09 

Page 19 of 22 

~~ ~ 

plsopropyttoluene 0.04 
s-Butylbenzene 
trans-1 ,ZDichloroethene 

DRAFT 



TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

Chloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
lsoaroavlbenzene 

2-Chlorotoluene 
Acetone 
Benzene .32 B .53 B .74 B .63 B 252 B .51 B 0.32 0.1 0.22 0.20 
Bromomethane 0.07 0.04 
Carbon Disulfide 0.04 0.09 0.15 0.09 0.07 0.04 
Carbon Tetrachloride 

.1 B 0.03 0.05 0.03 0.07 0.04 
0.04 

0.12 0.07 0.07 0.07 0.08 0.12 0.02 0.01 0.a 
0.04 0 01 

Chlorobenzene 
C hloroethane 

I I 1 I I I I I I I I 0.04 
I 

Ratsb -sum\ tab lesbrcqc .~s \~ l3~  0 DRAFT 



-~ 

IHSS 117.2 

plsopropyltoluene 
s-Butylbenzene 0.01 
trans-1 ,ZDichloroethene 0.1 4 1.4@ 



TABLE E 3  
Soil Gas Detected Results 

IHSS 117.2 

2-Chlorotoluene 
Acetone 
Benzene 

0.1 
2.7 g) 2.4 @ 
0.92 l .4@ 1.4g) 

Tetrachloroethes- 
Toluene 
Total Xylenes 
Trichloroethene 
Trichlorofluoromethane 
Vind Chloride 

cis-1 ,Zdichloroethene I 0.32 I 1 
m 8 pXylenes 0.68 I 1.1 @ I 0.18 

8.4 @ 17 @ 2.9 @ 
0.94 1.45@ 0.24 

15 til 

n-Butyibenzene 
n-Propylbenzene 0.15 0.17 0.01 
WXylene 0.26 0.35 0.06 
plsopropyttoluene 
s-Butylbenzene 
trawl ,Z-Dichloroethene 

flatsb -sumUablesbrcqc.dsWl3/95 

p@ofz 



Sample Location: Total Total 
Sample Identification Number: Hits H i s  

Test Group:GCMS UnRs:pg/L 
l,l,l-Trichloroethane 16 7 

Date Sampled: S0.00 2 1  

1,1,2,2-TetrachIoroethane 1 0 

Page 1 of 9 

SO148494 SO148694 SO148694 SO148794 SO148894 SO148994 SO149094 SG149194 SO149294 SO149394 
SGGl484JE SGG1485JE SGGl48SJE SGG1487JE SGG1488JE SGOl48SJE SG01490JE SGG1491JE SGC31492JE SGG1493JE 

1 1 M  1112194 11/2/94 2/22196 1/26/96 1/25/96 1/26/95 1/26/96 1/23/96 1/24/96 

0.15 0.42 0.31 

DRAFT 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 158 

Sample Identification Number: 

flats\o -sum\tables\arcqc.ds\6H 3/95 DRAFT 
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Sample identification Number: 

I 
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Soil Gas Detected Results 

IHSS 158 
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e Soil Gas De ected Results 
IHSS 158 
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Soil Gas Detected Results 

IHSS 158 

Sample Location: 
Samale ldentificatlon Number: 

flatsb e a-sumUables\arcqc.xls\6/13195 DRAFT 



IHSS 158 
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TABLE E3 

Soil Gas Detected Results 
IHSS 117.3 

le Identification Number: 
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TABLE E 4  
Soil Gas Detected Results 

IHSS 117.3 

flatsb -sumUableshfcqc,xls\6/1335 poD13 DRAFT 
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Soil Gas Detected Results 
IHSS 152 

ilats\ou 13\dat~sumUablesbrcqc.xls\6/13195 Page 1 of 2 DRAFT 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 152 

Sample Location: 
Sample Identification Number: 

! 
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Soil Gas D ed Results 
IHSS 134N 

Page 1 of 3 

~~ 

DRAFT 



TABLE E 3  
Soil Gas Detected Results 

IHSS 134N 

Ratsioul -sumUablesbrcqc.~S\6/14/95 
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TABLE E-3 
Soil Gas Detected Results 

IHSS 128 

Sample Location: Total Total SG163494 SG163494 
Sample Identification Number: Hits Hits  SGG1634JE SGG1634JE* 

Test Group:GC/MS Units:pg/L 
Date Sampled: >O.OO 2 1 9/12/94 911 2/94 

~~~ ~ 

Trichlorofluoromethane 

@Xylene I 11 01 0.02 I 

Page 1 of 1 DRAFT 



Soil Gas Detected Results 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 171 

Sample Identification Number: 

,w4 



Soil Gas Detected Results 
IHSS 171 

le Identifieatton Number: 

~trans-l,2-Dichloroethene 1 I I I I I I I I 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 171 
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Soil Gas Detected Results 

IHSS 134s 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 1 s  
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Soil Gas Detected Results 

IHSS 134s 
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Soil Gas Detected Results 

IHSS 134s 
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TABLE E 3  
Soil Gas Detected Results 

IHSS 1345 

Styrene 
Tetrachloroethene 0.08 0.03 
Styrene 
Tetrachloroethene 
Toluene 

0.08 0.03 
0.21 0.2 0.37 0.78 0.86 14 d 

I I I I 1 I 
0.3 1 0.07 I 0.06 I 1.4@ I 67J@ 

Toluene 
Total Xylenes 

0.21 0.2 0.37 0.78 0.86 14 Q 
0.09 0.09 0.1 1 0.16 0.31 1.2@ 

Page 5 of 5 

. - .- -. .- 
Total Xylenes 

DRAFT 

- - . .  

I 0.09 I 0.09 I 0.11 I 0.16 1 0.31 I 1.2@ 

cis-l,2dichloroethene 
rn & pxylenes 
n-Propylbenzene 
+Xylene 

0.07 0.06 0.08 0.12 0.16 0.87 

0.02 0.03 0.03 0.04 0.15 0.33 
0.01 0.03 



T E 3  
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Soil Gas Detected Results 

IHSS 148 
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Soil Gas Detected Results 
IHSS 148 

Sample Location: SO174494 

Date Samaled: ? 2/1/96 
SGG1744JE . Sample Identification Number: 

r--- -  - -. - - -. . . ~ 

Test Group:GC/MS Units:pglL I 
1,2,4Trimethylbenzene I 0.04 
1,3,5Trimethylbenzene 0.01 
2-Butanone 0.31 
Acetone 
Benzene 1.4Q 

I 
I 0.11 

SO174694 SO174694 SO174794 SO174894 SO174994 SG175294 50175394 SO175594 SO176694 SO176794 
SGGl745JE SGG1746JE' SGGl747JE SGG1748JE SGG1749JE SGG1752JE SG01753JE SGGl756JE SGG1756JE SGGl767JE 

2/3/95 2/1/95 2/3/95 2/5/96 2/4/96 2/4/95 1/29/96 1i29/96 1/29/95 1/29/95 

0.01 0.01 0.05 0.07 0.01 
nm 

1s-Butylbenzene 1 I I 1 I 1 I I I I I I 
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TA @E4 
Soil Gas Detected Results 

IHSS 157.1 
I 
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TABLE E 3  
Soil Gas Detected Results  

IHSS 157.1 

Sample Location: SO178894 SO179094 56179194 SG179394 SG179694 SG179794 SG180394 SG180494 56180894 SG181984 
Sample Identification Number: 

Test Group:GCMS Units:pglL 
l,,l ,1-Trichloroethane 

SGGl788JE SGG1790JE SGGl781JE SGGl7BSJE SGG179UJb SGG1797JE SGG180SJE SGG18OIJE SGG1808JE SGGl818JE 
Date Sampled: 1128196 1129196 1128196 1/28/96 1127~s inelss insns i n ~ t ~ s  i1z7ms inms 

1,2,4Trimethylbemne 0.02 0.01 0.02 0.01 0.01 
0.21 

SO182494 
SGGl82UE 

11271~s 

Page 2 of 3 DRAFT 





Soil Gas Detected Results 
IHSS 186 

Sample Identification Number: 

Page 1 of 5 

~~~ ~ 



TABLE E 3  
Soil Gas Detected Results 

IHSS 186 
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Soil Gas Detected Results 
IHSS 186 

flats\ou 13\data-sum\tables\arcqc.xls\6/13/95 Page 3 of 5 DRAFT 



TABLE E 3  
Soil Gas Detected Results 

IHSS 186 

m 8 pXylenes 
n-Propylbenzene 0.01 
&Xylene 0.02 0.02 0.02 
glsopropyttoluene 

Page 4 of 5 DRAFT 
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APPENDIX E-4 

Analytes Detected by IHSS 



TABLE E 4  
Soil-Gas Analytes Detected by IHSS 

H:\WP\FlATS\OUl3DATA-SUM\HITTABLE.XLS (Sheet 1) 611 2/95 Page 1 of 1 
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0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 O.(I 
0.0 0.c 
0.0 (1.(' 

0.0 ( I . (  

(1.0 O.( 

0.0 ( 1 . 1  

( 1 .0  ( I . (  

0.0 O.( 

0.f 0.0 
O.G 19, I 0.: 
0.6 23.(1 0.1 
0.0 O.( 

~ " 

' 

0.0 0.0 
~ 0.0 0.0 

_- .............. ---.. - ....... 

.... - - -. .. .- .. - ........ .-.- ... 
.... - - - .. - -. .. -- ......... 

. .  - . -, .- ...................... 
...................... 
..................... - .......... 
............... I .......... 
- . . . . . . . . . . . . .  - . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. .  

. .  

. . .  
. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . .  - ...... - ....... - . . . . .  
....... .- ..................... 
. . . . . . . . . . . . . . . . . . . . .  

............................. 

................................... 

. .  
. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  - . . .  - . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

............................ 
- 0.0 0.0 . . . . . . . . . . . . . . . . .  

......... ................ 

...... . . . . .  
. . . . . . . . . . . . . .  

. . . .  

. . .  

. . . . . . . . . . .  

. . . . . . . . .  . .  

- .  . . .  
. . . . . .  

0.(1 0.0 1 . .  . .  
0.(1 0.0 ' (1.0 (J.(l 

. .  

1.4 I .9 ( I .  I 
1.5 2.:; 0.1 

I .:\ 0. I 

2.1 1.9 0.1 

-.?:!.. . . . . . . . . .  
. 0.9 4 . 0  0.1 - ......... .................. 

. - . . .  
1.3 0.9 0.1 
18.1 0.3 0.7. 

.. .......... 
............................. 

10.7 (1.5 0.7. 
8.6 0.5 0.1 

..................... 

- .............................. 
...................................... 0.5 9,l  0.1 

0.9 4.6 . -0. I ....... 
49.5 0.2 0 . 3  
0.7 5.7 (1. I 

. . . . .  - . . . . . . . . . . . .  

.x~'os"rc 
111~11l 

(1.X 

6.X 
10.9 
10.5 
(J.9 
6.4 
7 :I 
x., I 
6.7. 
9.3 
4 . X  

1 1 . 1  
I I .:\ 
10.7 

7 . 1) 

!)..I 
I(1.9 
10.4 
X.7 
IO. 1 
I I . 4  

2{ .o 
10.7 
1{, (1 

.:1 

(I .'I 
9.3 
H.(I 
9 .  I 
H.5 

9.0 
7 .'I 
X . 4  

H. I 
:-: , (1 

S .R 

'). 5 
'I . I  I 

(,.'I 
0 . 5  
(1. I 
:i .'7 
H .  I 
' I  .'I 
' 1 . 4  

-1 . ( I  

' I  .'I 
1 ) .  Ii 

7 .  I 

............ 

. . . . . .  

. . . . . .  - 

. . .  

. . . . . . .  

. . . . . . . .  

. . . . .  

. . . .  

. . .  

. . .  

.......... 

. . . . .  

. . . . . . .  

. . . . .  

. . . . . . .  

. . . . .  

-- 

-1 .... . .--. 

Cile Error pCi/c 
1.05 7.0 0.01 
J.05 s .O 0.01 
1.09 . - ... 6.0 0.02 ..-- 

1.0s 6.0 0.02 
J.07 7.0 0.02 
3.05 .. 8.0 0.01 
U.06 8.0 0.01 
0.06 7.0 0.0 1 
0.07 7.0 0.01 

0.05 . . . . . . . . .  S.0 0.0 I 

0.06 B . 0  0.0 I 
0.0s 15.0 0.Orl 
0.00 9.0 0.02 
U.O(J 7.(1 0.02 
0.07 7.6 0.02 
0.0:-: 7.1 0.02 
0.05 9.3 0.01 

0.OS 7 . 2  0.02 
0.09 6.4 0.02 
0.06 7.5 0.01 
0 .  I O  6. I 0.02 
0.07 K.2 0.02 

0.09 6.9 0.02 
0. I O  6.3 0.02 
0.07 6.5 0.01 
0.09 6.9 0.02 

0.07 7.4 0.02 
0.05 S.2 0.01 
0.05 X.5 0.01 
0.0:i 7.0 0.02 

........... 

. . . .  _. ....... ...- 

..... ........ 
.- ..... .. - 

- ... ._ - . -, - .. - .... -. - 
. . . . .  - . . . . . . . . . . . .  

.. 
....... 

0.15 . . . . .  11.0 0.05 - - 

0.21 s.O . . .  0.05 

. . . .  

. . .  

. . . . . . .  ......... - 
. . . . . . . . . . . . . .  

. . . .  

_ .  .......... -. 

. . . . . . . . . . .  ..... - 

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . .  .- . .  
.......... . 
. . . .  - ... - . _- - _- .. - 

0.06 ,_ 7.5 0.01 ... -. . .  -_ . ._ .... 
.... 

. - . - ... -. . - - - 
................. --. 

. . . . . . . . . .  
0.05 O.U? . . . . . . .  s.1 7.: 0.01 0.02 

0.07  7 . 4  0 . 0 2  
0.17 5.0 0.03 
0.07 7.0 0.0 I 
0.09 6.0 0.02 
0.10 6.0 (1.02 
0.12 5.0 0.02 
0.17 4.0 0.02 
0.64 2.0 0.04 
0.30 3.0 0.03 
0.15 4.0 0.02 
0.09 6.0 0.02 
0.0s 6.0 0.01 
0.17 5.0 0.02 
(1.(19 7.0 0.02 

. . . . . . . .  

. . . . . . . . . . . . . . .  - .. - - 
. . .  - ... ............... 

... - ........... -. .-. 
.............. . 

. . . . . . . . . . . . . . . . .  

........................ 
....................... 

. . . . . . . . . .  

' 0.0 0.0 
0.0 ' 0.0 
..... ..... .- 

............ . . . . . . . . .  
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

_. ........ 
-- ..... - ........... 
................................. 

..................... 

~ 1 - 2 4 i  yo I MUA 1 -._. --- 
j)Ci/F i Error; pCi/j: 

0.0 0.0 
0.0 0.0 

............. 

.. 
i 

's-137' '10 MUA - 
IIISS 

~ l l l l l l ~ l  

I70 
170 
170 
170 
I70 
170 
I70 
I70 
170 

I70 
I62 

207 
I77 . 
I77 
2 I 4 
2 I4 

2 I4 
2 I4 

--- 

__..---- 
-- 
___-. 
-_-.-- 

-- 
--- 

.-- 
- ......... 
___--I 

. - .- 
- . . .  - .  . - 
........ -. 

in1 . . . . . . . . .  

- . . .  -. . -. 

.- .......... 

.... .- .... - 
- ...... - 
. 2 I 4 

.. 214 
.. .? I I! .. 
. 214 
- 214 

-. .. -. ... - - 
...... - . ..-. 
- -- .. ._. - - 

- ......... 

.-. .. ._ - 
... --. 
2 1 4 
2 I 4 
2 1 4 
2 14 
2 I4  
2 14 
2 I 4 
2 I 4 
2 14 
I75 
210 
2 I :\ 
2 I 3 
213 
176 
170 

-- .. .---- 
..I 

. - - .-..- 
-... ... ..- 
--. _-..- 

-- -_- 
... .__. - 
..... 

.. 

. . . . . . .  
. . . . .  
. . . .  
. . . . . . . .  
- .. ... 
.- ... - -_ 
I ......... .-.. 

176 .-_ ....... 
176 
I76 
176 
I 'I G 
1-16 
2 13 
17G 

- _ _  
........ _. 
..... ....-- 

........... 
.. 
.......... 

111-232 I '70 MDA ............ -__ ..... 
j)Ci/c Error I)Ci/!! 

1.03 . 0.6 0.02 
1.02 . 0.6 0.02 
2.27 . 0.3 0.02 
2.0s 0.4 0.02 
1.2s ' 0.5 0.02 

I .3G 0.5  0.02 
1.5s 0.4 0.02 
1.02 0.6 0.02 
1.17 1.2 0.01 
0.7G 0.7 0.02 
1.37 1 . 1  0.05 

I . X S  0,s 0 . 0 5  
1.01 0.6 0.02 

. . . . . . . . . . . . . .  0.5 1.36 U . 0 2  
L.65 0.5 0.02 

. 1.6:; 0.5 0.03 
1.35 0.5 0.02 
1.60 0.5 0.02 
1.69 0.5 0.03 
I.. I9 0.6 0.02 

-.--. ~ --.- 
- . 

- .............. 
. . . .  . . .  

- ....... 
- 1.00 0.6 0.02 ............. .-  

-_ . . . . . . . . . . . . . .  - 
.. . . . . . . . . . . .  

....... .- ...... - ......... 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  - .. 
. . . . . . . . . . . . . . . .  

1 . 9 2 , .  O.:l,, 0.02 . . .  
. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . .  

_ -  . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  
. .  . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
I .49 0 . 5  , 0.02 
1.35 , .?.:',,,,, !).O?. 

. .  

1.34 0.5 0.02 
0.911 0.6 0.02 

. 1.26 0.6 0.02 
1.22 0.5 0.02 

........................... O.S 1.27 0.02 
1.25 0.5 0.02 

0.6 ............. 0.02 ..-_ 
1 .45  0.5 0.0? 
1.26 0.3 0.02 
1.31 0..5 0.02 
1 .30  0.5 0.02 
I .0: 0.7 0.05 

0.7s O.s 0.02 
1.03 0.6 0.02 

. .  0.96 .......... 0.6 0.02 
0.S0 0.7 0.02 
0.96 0.7 0.02 
I .O:I 0.6 0.02 
I . I 2  0.6 0.0? 
1.07 0.6 0.02 
1.0s . . . . . . . . . . . . . .  0.6 0.02 
I .27 0.6 0.02 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

-, ................... - 
.......... __ ..... - ..... -_ 

- ...... - . - .... - . 
1.,10 . 0.3 0.02 

- 1.02 

....... ............. 
. . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . .  
I .XI2 0.5 . 0.02 . . . .  . . .  

.............................. 

.................... - ..... 

...... ........ 

.... . . . . . . . . . . . .  

-. .......................... 

............................. 

Dececcor 
.IciKlit (in) 

6.5 
6.5 
G.5 
6 3  
6.5 
6.5 
6.S 
G.S 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.S 
6.S 
6.5 
6.5 
6.5 
0 . S  
6.5 
6.5 
6.5 
6.5 
6.5 
6.S 
6.5 
6.5 
6.5 
6.5 
6.5 
6.S 
6.5 
6.5 
6.5 
6.5 
G.5 

, 6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

-----.- 

... .-- 
-_.-.-- 
--.--.-.-- 
.............. 
- _- ---- 
.-.----.- 
- -. . .  ..- . 
............. 
- -- . - .- - 
. . . . .  .-- 

. . . . . . . . . .  --- 
. . . . . . . .  

. . . . . . . . . . .  

......... - . 
............... 

. . . . . . . .  I 
. . . . . . . . . . .  

- ,  

......... - 
.............. - 
- .. 
................. 
. . . . . . . . . . . . .  

........... -- .. 
. - 

-- 
-- 
. . -. . - -- 

......... 
-- 

- . . -- - -.-- 
- 

............ _- 
... . . . . . . .  
. . . . . . . .  - 
. . . . . . .  

. . . . .  
............... - 
... . . . .  -- 

.......... 

................ 

............ 

.............. 
................... 
- --. 

. . . . . . . . . .  

.... 

Dctcclor 

3A6 
3 A 6  
3A6 
3AG 
3A6 
3AG 
3 A 6  
3 A 6  
4AG 
4A6 
3 A 6  
4AO 
4A6 
4A6 
4A6 
4AG 

, SA6 
6 A 6  
GAG 
GA6 
SAG 
6A6 
SAG 
6AG 
4A6 
4A6 
6A6 
4A6 
(,A6 
4A6 
4A6 

.-- 
Art.i\y 

.--.---- 
--.- 

...- . 
- .-- ---- 
--- 

-.- 
-. ..... -- 
. . .  

- -.. -- 
.......... 
.......... 
............ 

. . . . . . . . .  

. . . . . . .  
............ 
............ 

.......... 
........... 
............ 
. . . . . . . .  , . 
-- 
........ 
. . . . . . .  
- 
--. 
.......... .- 

- --- 
-. ..... .- 
----- 

pCi/c Error: pCag 
1.1s 0.5 ' 0.02 -- 1.7 7.1 0.4 

1.7 7.0 0.4 
2,s 4.9 0.4 
2.9 4.9 0.4 

I .9 6. I 0.4 

I .7 6.S 0.3 
I . $  6.7 0.4 
2.0 6.3, O.'l 

1.6 7.2, , 0.S- 
I0.S . 2.9 0.9 

I .5 7.1 0 . 3  

17.4 2 . 0  I .I) 
2.1 6.') 0.4 

3 . 2  9 . 3  0.9 
1.7 7.6 0 . 6 1  

3. I 6.7 0 . s l  

2.6 5.9 0.5 
2.6 5.9 0.5 
2.2 6.7 0.4 
2 . 4  6.3 , 0.5 
2.  I al.9 0 .5  
2 . 3  6.3 0.4 
3.1 t1.s ( l , * l  

2.2  ().(I ( 1 . 9 1  

2 . 1  6.7 0.4 

2..1 5.4 0.4 
2 . 0  5.7 0.4 
2.3 5.9 0.4 
2 . 5  5,s 0.4 

2.1 6.6 0:l 
2.6 5 . d l  0:l 
1.9 7: 0.4 
2 . 5  5..  0.4 

2 . 3  6.0 0:l 
2 . 2  0.2 0:1 
3.1 (1.2 0:) 
I.?.O 1.J 0.:1 
2 , ! :  .l.') (1;: 

4.6 3.1.1 0:1 

. . . . . . . . . . . . . . . . . . . .  

... .....-........ - -  . . .  -. 
. .................... 

. . . . .  

. . . . . . . . . . . .  -. 
.. - ..... .. 

. . . .  . . .  

. . .  
. . . . . . .  

_. - . 
. . .  

. .  

. . . . . . . . . . . . . . .  

.. , . 

. . . . . .  

. . . .  . . . . . . .  

. .  

. . .  

. . . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

.... -. .......... - ...... 

. . . . . . . .  

................. - . .  

. . . . . . . . . . . .  

. . . . . . .  

0.38 0.9 . 0.01 ... ....... .- ..... - 32.ch11 
4 I .cl111 
29.clin 
21.clr11 
35.CIlfl 
4 5 . C l I l I  

2S.CllIl 
3O.clin 
3 4 .e liri 
43.Chll 

32.Cllll 
I65.rlin 
3 3 . C l l l l  

I I I .CtlI l  

I I0.cllll 

I4.ch11 

4 . C l ) l l  

26.cliii 
7 . C l l l l  

27.Cllll 
2 .CI l l l  

384.Cllll 

3 63.Cllll 
H.clln 

3 80.clllI 
l 3 . C l l I l  

37 I . C l l l l  

376.c1111 
... 37 5 .ell 11 
379.c 1111 
374.Cllll 
3 09. c I I I1 

37 0.c I1 I 1  

I SS.cl1n 
IS3.cllll 
I 5 4 . C ) l l l  

2 9 4 .c I1 I1 

3 os .e h II 

3 0 6 . C h I l  
307 .ell 11 

30H.cIin 
3 I 1 . l - l l l l  

3 I3.Cllll 
I52.cI111 
29S.CllIl 

---...--- 
-- .-- 
--.--_- 

. .  ..---.- 
-.--- 
-.------- 
44.clr11 " ... -- 

. . . . . . .  
_-_-__ 

. .  
__- 

............ - 
............. 
...... - ... 
....... - -. ... 
. 7 H . C I l l l  - 

- 3.CllIl 

........ -. 
......... 
......... - 

- ........-. . 

... ..-. 
............. 

- .-.- 
.--.-..--- 
.- .... .- 
---_I- 

--_--. 
.- ... - 
---.-- 

- . .- -. 

.......... 

. . . . . . . . .  

. . . . . .  

. . . . . .  

................. 
. 

.............. 

.............. 
.......... -_ 
............... 
................. 
.... 3 12.cllIl ..... 
. . . . . . . . . . . .  
........... 

12.1 0.4 0.1 _. 0.SI 0.6 0.01 
1.13 0.5 0.02 
1.2s 0.5 0.02 
0.84 0.6 0.02 

0.81 0.6 . 0.01 

1.01 0.6 0.02 

-.-.. 
. .  ....... ....... 

0.73 . 0.7 0.02 

................ --.. ....... 

........................... 

17.0 a 0.3 0.2 
15.9 0.3 0.1 
9.7 0.4 0.1 
I I .4 ' 0.4 0. I 
12.6 0.4 0.2 
I 1.3 0.4 0.1 
7.6 0.5 0.1 

___-_I_- .... -. 
_ .  ~ ...... 

_____._ .--- 

... ...... - ..... 

.................... - 

0.25 I . 4  0.01. '. 

0.39 0.9 0.01 
................ .-- 

--- 
0.14 2.0 0.01 
3.17 1.7 0.01 
0.25 1.3 0.01 

0.00 0.00 
0.21 l:3 0.01 
0.03 2 3 . 3  0.02 
0.00 0.00 
0.03 20.6 0.02 

. _-_ -.-.- - 
. . . .  .._ ..... ........ --- 

. . . .  ....-.... . 
0. . 0 8 0.01 

......... -- .. .- ........ .I 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . .  - .  . . . . . . . . .  .-. 

. . .  . . . . . . .  - .- 
0.04 _.  . . . .  7.0 .......... 0.01 - 
'J:0' _ .  9.2 .._-..??I 

. 0.00 0.00 
0.01 26.6 0.01 

0.00 0.00 
0.00 . / /VALUE 
0.02 15.G 0.01 
0.00 0.00 

0.00 0.00 

0.06 4.6 0.01 
0.01 5 I .0 0.01 
0.04 7.1 0.01 
0.01 30. I . .._.-.._-- 0.0 I 
- 0.02 - -. -.-. 13.3 _-_-_ _ 0.01 I_ 

0.03 8.2 0.01 

. . .  - 
-. . -. .... __ - -. - ... -- . 
. _  .-..-.-- 

. . . .  .._-- 
..... - ... ._ ... ._ . - ......... _- - - - ... 
... - ... .- ._ . - 
0.02 . !??.. ..... 0.0I... 

.... 0.04 7.4 0.0 ..... I 
...... ............ 

.... ._ . .- .... -. ......... .- . - . -. -_ 
- -_ . - .. - - . ... -. . -. 
..... -. . .- . -. . .- ..... - - 

0.0 0.0 
0.2 36.0 0.2 

..... 

. . . . . . . . .  
0.SS 0.6 0.02 
0.69 1.S 0.04 
O.64 0.7 0.01 

- - __-. . _-- . - - .... - 
_ -  --. 

. . . . .  _ .  . ..... 
- 1.05 . 1.3 0.04 ....... - ....... - ......... 

I.0Y 0.6 0.02 . . . . . . . . .  

16.5 0.7 0.3 
6.6 0.5 0.1 

7- I . 4  0.6 0.4 
IS.6 . _. 0.3 0.2 
IS.6 0.6 0.3 
17.3 0.3 0.2- 
21.0 0.3 0.2 
22.1 0.3 0.2 

18.0 0.3 0.2 
21.7 0.3 0.1 
24.4 0.3 0.2 

20.s 0 . 3  0.2 
.. 17.0 0.3 0.2 
16.9 0.3 0.2 

..... - .--- 

.... -.- 
- . -.. 

........ - ........... 
. . . .  .... ..... 

..... . ...... 
.... ...... - .... 
. . .  -, . . . . . . . .  - . . . . .  

- 21.9 0.3 0.2 

...... -.-.. . -.-.- ... 
.. ........ -. ..... 

.!.?I? P.3 .....- 92.. 
. .  . . . . . .  

_. .. ... ._ . .... . - .. - 

0.0 0.0 
0.0 0.0 
0.0 0.0 
2.7 
0.0 0.0 
0.0 0.0 

0.2 21.9 0.1 

0.2 . 21.8 0.1 
2.6 1 .7 0. I 

2.7 I .(I 0. I 
0.? ' I-I .? 0.1 

1 . 1  3.5 0.1 

4.5 1.0 0.1 

. . . . . . . . . . . . . . . .  

. . . .  
. . . . . . . . . . . .  

,, ,3.2 , _  , 0.3 

- ........... 0.2 2fl.2 ...... O:!- 

0.0 . 0.0 
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PLATE 1
AMERICIUM

SPECIFIC ACTIVITY MAP

EXPLANATION

OU 13 IHSS

Buildings or other structures

Lakes and ponds94 8M

-6 ,F5-6

1O822'fQjC22-1Q<
mi ofre

Streams, ditches, or other
drainage features

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

HM HH

HPGe Data Ranges (pCi/g)

0.1 - 1

1 - 10

10 - 100

100 - 1000

1000 - 10000

Scale = 1 : 2640
1 inch represents 220 feet

400 800f t

State Plane Coordinate Projection
Colorado Central Zone

Datum: NAD27

fiP~CnY
5NW

U.S. Department of Energy
Roc ky Flats Environmental Technology Site

Prepared by:
EGzG ROCKY FLATS

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

E 2 , 0 8 2 , 0 0 0E 2 , 0 8 1 . 0 0 0 E 2 , 0 8 6 , 0 0 0 E 2 , 0 8 6 , 8 0 0E 2 , 0 8 4 , 0 0 0 MAP ID: ou-13 June 09, 1995



E 2 , 0 8 2 , 1 3 8 £ 2 , 0 6 2 , 2 3 2

PLATE 2
fflSS Group 117.1, 197

.-ANALYTICAL RESULTS
F O W SURFACE-SOIL SAMPLES

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)

EXPLANATION

Sample Location (see notes)

Analyte elevated above background

OU13 IHSS

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

IHSS 117.1 Paved roads117.1IHSS

jO0

\
\SS3O9193

^

\

\ Metals:

Ag
Cu
Hg
Pb
Se
Zn

Radionuclid<

PU = Plut<

SS309393
\

\ >nium-239/240 Silver
Copper
Mercury
Lead
Selenium
Zinc

\

\S3QS2B3
0l43

\

\

\
«, \
Bldg. T539A \ Bldg. T539A\\

Notes:

(1) All data ^
unless o-
tables 1cm
terms fOB

(2) Only data
values

2»
o.ie VSS310W3

LI
validated (V) unqualified data

-ttierwise noted. See associated data
>r full presentation including error
•r radionuclide data.

elevated above background comparison
shown on this plate.

I

L
8S31O193

IHSS 197 IHSS 197

, ssaomi

r
o

I
J

120ft CO

o

iU.S. Department of Energy
lats Environmental Technology SiteRocky

Prepared by:
GKG ROCKY FLATS

o

CM
ID

&G Rocky Flats
y Box 464
lden, Colorado 80402-0464

a>P(

§2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 52 June 06, 1995MAP ID: ou-13



E 2 , 0 8 2 , 1 3 8 £ 2 , 0 8 2 , 2 3 2

PLATE 3
fflSS Group 117.1, 197

ANALYTICAL RESULTS
FOR SOIL-GAS SAMPLES

Soil Gas (//g/L)
^

S021B19*

EXPLANATION

• Sample Location (see notes)

O Analyte elevated above 1.0 /UQ/\117.1 V r •

X
X OU13 IHSS\

* : •. . • •

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Paved roads

y

;V

;

60121494

M124294

Soil Gas:

ACETONE = Acetone
BZ = Benzene
BZME = Toluene
CLF = Chloroform
CLM = Chloromethane
CTCL = Carbon Tetrachloride
DCE12C = cis-i^-dichloroethene
PCE = Tetracholorethene
TCE = Tricholoroethene
TCFM = Trichlorofloromethane
XYLMP = m & p-Xylenes
XYIS = Total Xylenes

Sat 24394 # S^12M94 v 8G124C94

• • ' • " : . • • • : . v BZ 3.4
PCi 2200 J
ICt IfSO124894

' > - • • ,

# SO12MS4 # «C12«S»4 # SGH5494SQ1263»4 : SQ12S294 601253*4

i

' : * • • • • ' . '

• > , • : . : . - : - . . • « '

S01279S4 ̂  SQ127804 ^ 8Q127794 ̂  SQ127B»4 ̂  8 J1275S4 ̂  80127494

Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionuclide data

(2) Only data elevated above background comparison
values are shown on this plate.

: • . • , - • . ' ! , " - • • - " • . • ' • • • L • . - ' . . ' • • • - ' • - • • ' • • . • ' • . ' - - . • • . . • - . 1 . • • r

8<3129984

80130294 ̂ 80130194,. S0130094

AJ_L

&

Q.

CO

20 40 80ft

80132294 #S0132394 #S0132494#8Q132594

U.S. Department of Energy
Rocky Flats Environmental Technology Site

Prepared by:
EGzB ROCKY FLATS

o

V)

2EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

E 2 , 0 8 2 , 2 3 22 , 0 8 2 , 1 3 8 MAP ID: ou-13 June 08, 1995



£ 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 4
SS Group 117.2, 158, & 169

ANALYTICAL RESULTS
SURFACE-SOIL SAMPLES

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)
'^'K^fe?t"'*¥^ 1 S;P%Wli3«§R'S'W":'S";': S:?:V':'i^"13*"-I^'^'•S'i?:n!~^":'^?'':'fl"W';:??:?!':'

Bldg.Bldg.

: . ? , ^ . ; ^

EXPLANATION

• Sample Location (see notes)

O Analyte elevated above backgroundliiP

OU13 IHSS

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

SS30«693

Paved roads
1 • 1 " ' / . ; 1 i 1

: • > • ' "

87.3

IA8S306493
W O 34^ JA

#9*3041*3
ZB 113

SS3001S3

iiigli
Metals:Radiort uclides:

1 = Americium-241
Plutonium-239/240

= Radium-226
= Uranium-233,-234

= Uranium-235
= Uranium-238

Ca
Co
Cr
Cu
Ni
Pb
Zn

= Calcium
= Cobalt
= Chromium
= Copper

= Nickel
= Lead
= Zinc

PU =
RA-22
U-233
U-235
U-238

Zn6

IWSSmz

IHSS 158 .SS3002S3 Notes:

(1) All ^ ^ d a t a are validated (V) unqualified data
urk ^Hess otherwise noted. See associated data
t»i mips for full presentation including error
tei ms for radionuclide data.

•rtr SS303793AS8303793
WU-233

15304*93

data elevated above background comparison
ues are shown on this plate.

(2) On
va

mm
Bldg.

i ' . ;

fir

2
t '

oo

8I
"a

CO

• V

J:#'.W

I - 10OH

1

U.S. Department of Energy
Rock—v Flats Ertvfronmental Technology Site

Prepared by
ROCKY

o

in

S
0)

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

u-13
E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2 June 08, 1995MAP ID:

a



PLATE 5
IHSS Group 117.2, 158, & 169

ANALYTICAL RESULTS
FOR SOIL-GAS SAMPLES

Soil Gas

EXPLANATION

Sample Location (see notes)
twk^W

O Analyte elevated above 1.0 fjg/\

OU13 IHSS

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Paved roads

g^SG 150894 0SG15O994 ^ SGI 61094 ^ SG15J194 A

A C E T O N E = Acetone
BCH4— = Bromomethane
BT2 = 2-Butanone
BZ = Benzene

= Toluene
= Carbazole
= Chloroethane

Chloroform
= Chloromethane
= Carbon Tetrachloride

1 = 1,1-Dichloroethene
= Dichlorodifluoromethane

1 = 1,1-Dichloroethane
2C = cis-i^-Dichloroethene
2TR = trans-1,2-Dichloroethene

Ethylbenzene
Napthalene
n-Propylbenzene
Tetrachloroethene
= 1,1,1 -Trichloroethane

Tricholoroethene
TCFIVB = Trichlorofloromethane
TMB1 24 = 1,2,4-Trimethylbenzene

= 1,3,5-Trimethylbenzene
VC = Vinyl Chloride
XYLI/-1P = m & p-Xylenes
XYLO- = o-Xylenes
XYIS = Total Xylenes

IHSS
CBZ
CEA
CLF
CLM
CTCL
DCA1

IHSS

SGI 68094 0 Sft55194

IHSS 169

134894
12C 1.6

TCFM I I J
VC 1,2

00
in^. %'^»v''i

a.
CO50 1O0ft

O
In

I
o
a.
o

U.S. Department of Energy
Rock_Y Flats Environmental Technology Site

Prepared by:
EGzG ROCKY

ir>
CO

2a>
EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

u-13 June 08, 1995



E 2 , 0 8 2 , U 8
-1

E 2 , 0 8 2 , 2 3 2

PLATE 6
IHSS 186

ANALYTICAL RESULTS

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)

EXPLANATION

Sample Location (see notes)

Analyte elevated above background
(Soil Gas above 1.0 fxg/\)

OU13 IHSS

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Paved roads
NO METALS ANALYSIS FOR IHSS 186

Bldg. 231
Bldg. 231A

IHSS 186

Soil Gas:

BZ = Benzene
CLM = Chloromethane
TCE = Tricholoroethene
TCFM = Trichlorofloromethane

Radionuclides:

AM-241 = Americium-241
GB = Gross Beta
PU = Plutonium-239/240
U-238 = Uranium-238

Soil Gas (;/g/l) Soil Sample Locations

\/
Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionudide data.

(2) Only data elevated above background comparison
values are shown on this plate.

(3) Soil gas location identifiers are abbreviated
for clarity. The actual location identifiers are
the numbers that appear on the map plus a prefix
of SG' and a postfix of '94'. For example, a
soil gas sample location is tabled 1831 on the
map. The actual number is SG 183194.

,88304793

883)4893

IHSS
117.T

IHSS
117.t ,—i

i
.'

Bldg. 223 Bldg. 223
:

\
88304890

Bldg. 231Bldg. 231
. 231A dg. 231A

:;-H/v*: SS30S

IHSS 186 IHSS 186IS305193 S630B7931864
SS306393 120ft

1871 1870 J|1*« p SS30559311ice 2.

1896 A 1897

8S305493
309293-4- U.S. Department of Energy

Rocky Flats Environmental Technology Site
1 SS30S6S3

Prepared by:
EGzG ROCKY FLATS

Bldg.
M,!••' «.

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2
MAP ID: ou-13 June 09, 1995



t 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 7
fflSS Group 128, 171, & 134

ANALYTICAL RESULTS
FOR SURFACE-SOIL SAMPLES

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)

EXPLANATION

• Sample Location (see notes)

O Analyte elevated above background

"1r~

-IHSS HSS
0U13 IHSS

134N134N 88302293

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

kSS30 4! 3 SS304£3
'AM-211 0.097

.SS302093 PU O13>
>.O66

,.85302*93
2t 00.202

r~
.88310393

CII 18100
Cu72
H 31700
Mfl 18400
Na2850
NI30.3
Sf 413 JA

88302393

Bldg. 335 Bldg. 335
i

Paved roads
SS301993.$83018*3 ,SS301893 88301793 88301893 SS3O1793

IHSS 171IHSS 171

kSS301693
'AM-241 0.252
PU 0.583

88301693

Metals:Radionuclides:

AM-24-1 = Americium-241
GB = Gross Beta
PU = Plutonium-239/240
U-233 4 = Uranium-233/234
U-238 = Uranium-238

Ca
Cu
Fe
Mg
Na
Ni
Sr

= Calcium
= Copper
= Iron
= Magnesium

= Sodium
= Nickel
= Strontium

|SS301593
'PU 0.136

SS301593

.SS301493

Ms 10300
kSS301493
" A M - 2 4 1 0.291
PU 1.744

Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionuoiide data.

(2) Onty data elevated above background comparison
values are shown on this plate.

(3) Onty selected metals were analyzed for in samples
collected at IHSS 128, 134(S), and 171. These
included only lithium and/or magnesium.

, 88303493•SS303493
* U-2334 1.785 88303393 ,88303399

.88303593
>GB 59.17

U-2334 2.874
U-238 2 894

,88303693
683)3293 S83J3293

134S 134Sf
ss3o:
AM-2
SS303;i93

0.065
135

"

£8363093

"

J.S8302993
* U 23S 2 002

0.116
i5
3.5

.88302993AM-341
PU 0J465
U-2334

|SS302893
'PU 0^37

.88302893

00
CM

O)
o

To
1>

.SS302793
FAM-241 0

PU 0.376

SS302793
109

a.

CO
,88302593

•S302693
GB 58.06
J-2334 1.971

0.099
PO 0.313

SOf«(S302693

"i

Bldg. 331 Bldg. 331 O
To

6
5*

U.S. Department of Energy
Rock^y Flats Environmental Technology Site

Prepared by:
EGzBROCKY

O
J«&.&

ST^.V.V^;>SK3L* M
ID
(0

2EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464 To

IE 2,082,138 E 2,082,232 June 08, 1995MAP ID: ou-13



t 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 8
IHSS Group 128, 171, & 134

ANALYTICAL RESULTS
FOR SOIL-GAS SAMPLES

Soil Gas i'/g/L)

SG2128BA

>Sfi162734SG162994
177

1.6
3.3

EXPLANATION

• Sample Location (see notes)

O Analyte elevated above 1.0 yug/l

^ 2 1 2 9 9 4
VC 7.9

HHSS
& SC161894 0 8G1B1094

134N
OU13 IHSSSG163194

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Paved roads

SG164294

BlcJg.
5__ A S G 1 ^ 9 4 A S G 1 ^ 9 4 j ^ SQ1647M ^ S Q I M ^ ^ ^ 1 6 4 9 M SG16S094V ^

isG168S94 ftSGWMM >. m SG18619* m S01890S4 m 8018898* A S Q 1

IHSS 171
SG213094SGI66694 SGI66794

PCB ZZ
TCFM 2

SG213394 213294
! 4

194
TCFM 1100 J

r - * * f '
SG213494 SG213S94 SG213694

Soil Gas:

ACETONE = Acetone
BZ = Benzene
BZME = Toluene
CEA = Chloroethane
CLM = Chloromethane
DCDFM = Dichlorodifluoromethane
DCE1 1 = 1,1-Dichloroethane
DCE1 2C = cis-1,2-dichloroethene
EBZ = Ethylbenzene
PCE = Tetracholorethene
TCA1 11 = 1,1 #1 -Trichloroethane
TCA112 = 1,1,2-Trichloroethane
TCE = Tricholoroethene
TCFIvl = Trichlorofloromethane
VC = Vinyl Chloride
XYLMP = m & p Xylenes
XYLO = o-Xylenes
XYLS = Total Xylenes

Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionuclide data

(2) Only data elevated above background comparison
values are shown on this plate.

^ W t 9 4
•MRP*

46167494 SG213794#f

134S

SG213894

68094
2.3 J

SG213994

0SG168494 0SG16SG94

^M^smwp
a)oommmam

a.4 O5

-?
(0
<D

JS
Q.

8
CO
D

.O

^̂ w
' , : * * ? * - ~ ^

Bldg. 331
25 50 100ft

*SR

U.S. Department of Energy
Rocky Flats Environmental Technology Site

Prepared by:

EGnG ROCKY FLATS
o

SG216894
'ACETONE 6.3

~ " it1.4

1.2
ID
C0

2
CD

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

To
E 2 .082 .U8 E 2 , 0 8 2 , 2 3 2

June 08, 1995MAP ID: ou-13

6 ~~.



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 9
IHSS 148

ANALYTICAL RESULTS

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)

|SS307593
* AM-241 0.197

U-2334 1,769

.SS307693
'AM-241 0.

U-2334 1.
U-238 2.1

|SS307693
' Cr 40.5 Jb

Sr 94.7 Ji
Zn 133

188
181

« > EXPLANATION

• Sample Location (see notes)

O Analyte elevated above background
(Soil Gas above 1.0

SS307793
AM-241 0.092

SS3O7793
tSS307493kSS307493

1-241 0.121

Pb 118 JA
Zn 1220

IHSS 148IHSS 148

. 123 123 OU13 IHSS

.SS3O7393 .SS307:93
>Cr 33.1
Pb 12t
Zn 3

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

PPU 0.1 59

SS307193!
Cr 32.5
Cu 38.1
Pb 65.6
Zn 170

833U-2334 1 SS3069 .SS3069R3
'Cr 75.S
Cu 43.'
Ni 30.2
Pb 62..
Zn 302

Paved roads

kSS307C93
'Cr 42/
Pb 15;
Zn 113

0.1 >1

.---: t

,8830«8»3

.SS306793
* AM-241 0.125

.SS3O6793
' Co 28.7 L.

Metals:Soil Gas:

ACETONE = Acetone
BZ =
BZME
EBZ =
PCE =
TCFM
XYLMP
XYLO
XYLS =

Benzene
= Toluene
Ethylbenzene
Tetracholorethene

= Trichlorofloromethane
> = m & p-Xylenes
= o-Xylenes
= Total Xylenes

Co
Cr
Cu
Ni
Pb
Sr
Zn

= Cobalt
= Chromium
= Copper

= Nickel
= Lead
= Strontium
= Zinc

Soil Gas (//g/l) Soil Sample Locations

S6169894 SG169994 # SG170094 ̂  SG170194 SG170294 # SG170394 SGI 70494 SS307593

Radionuclides:

AM-241 = Americium-241
PU = Plutonium-239/240
U-2334 = Uranium-233,-234
U-238 = Uranium-238

SS307693
SG171094 ^ SG170994 _. SG170894 SG170694 _ SG170594

.SG171194
rtz 1.2

SG170794

•

SS307793
SG171294 ̂  SG171394 A SG171494^SG171594 SG 171694 _ SG171794 SG171894 SS307493

\ , °
IHSS 148 IHSS 148 Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionuclide data.

(2) Only data elevated above background comparison
values are shown on this plate.

SGI72094 SG171994

Hdjfc_123. 123 SG172194 _ SGI72294

/ • 1 s

HBfc SS307393
*'I .

SG172494 ̂  SG172394SG

. 1 ' t-.
* i • .SG17269\

'TCFM 2

SG17J2794 . SGJ172894 AS<tt7«9»f
« 1 s

SG172 094 _ SG173194

SS3O7193

SS3069 3.SG173S9
'TCFM 2 « .SGI7349

FTCFM 1 *
SGI 73394 _ SG173294

oo
173794 - S( 73004SGI 3694 . SC SG173994 SG174094

s

Q.

SS307C93

k SG174594^ SG17449.
PiCfM 1.1 V I Z 14

SG 74294 SGI74194
; : / , : * '

..'i.
; / •kSG21579>

100ft
kSG174694 SG1747J

1.2 •
SG174 t94 CO

I I ^

SGI7509ISG175194

U.S. Department of Energy
Rocky Flats Environmental Technology Site

# SG17539* # •0178264

SG175594 SG175694 _ SGtiBM m

• • •

"cTSS306793
L.SG176094 _ SGifrei94

Prepared by
ROCKY

O
0)n 5
ID
V)

EEG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

E 2,082,138 E 2,082,232
June 09, 1995MAP ID: ou-13



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 10
fflSS Group 157.1 & 191

ANALYTICAL RESULTS

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)

IHSS 191

EXPLANATION

• Sample Location (see notes)

O Analyte elevated above background
(Soil Gas above 1.0 /l)

r
SS0039

^AM-241 0*81 Y

IHSS 190
81300593

0.067

18300693
OU13 IHSS

k8S300493l

UBtijffA* tldg. T452D ftdg. T452D Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Bldg. 442 Bldg. 442r
IHSS 157.1

I S300793

lldg. T4520 ldg. T452(b
Paved roads

3
3.185

4-975

" Ir" $6301293 !
HJ 0.S08 t

8830109388301393

r Bldg. 452 45288300083

,88301193

Metals :

Cu = Copper
Pb = Lead
Zn = Zinc

Soil Gas:

PCE = Tetracholorethene
TCFM = Trichlorofloromethane

Radionuclides:

AM-241 = Americium-241
PU = Plutonium-239/240
U-2334 = Uranium-233,-234
U-238 = Uranium-238

= Base/Neutral and Acid
extractable SVOCs

= Semi-Volatile Organic
Compounds

Benzo(a)anthracene
Benzoiaipyrene
Benzo(a)fluoranthene
Dibenzofohjanthracene

Indenod ^

BNAs

SVOC
Soil Gas (//g/l) BNAs (SVOCs) (Mg/kg)

BAA =
BAP =
BBF =
DBA =
IDP =

V

JHSSJ91_
Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionudide data.

A = Validation Qualifier: laboratory qualifier
considered acceptable

Y = Yet to be validated

(2) Only data elevated above background comparison
values are shown on this plate.
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PLATE 11
IHSS Group 152 & 1173
ANALYTICAL RESULTS

Radionuclides (Above Background) (pCi/g) Metals (Above Background) (mg/kg)
>'. II i .!» " ' i

EXPLANATION

Sample Location (see notes)

Analyte elevated above background
(Soil Gas above 1.0 /xg/l)

OU13 IHSS

Buildings or other structures

OU13 IHSS boundary

Building footprint
(where overlaps IHSS)

Paved roads

2.261

.-J

0.386

SS I08 593
v m¥****3^(308593 0. 69

Bide.
Bldg. 224Bldg. 221 Bldg. 221

'PU O203

L

Bldd. 663 Metals:Soil Gas:

ACETONE = Acetone
BZ =
CLM
TCFM
VC =

Benzene
= Chloromethane

= Trichlorofloromethane
Vinyl Chloride

Co
Pb
Se
Zn

= Cobalt
= Lead
= Selenium
= Zinc

Soil Gas (//g/l) Soil Sample Locations
Radionuclides:

PU = Plutonium-239/240
U-2334 = Uranium-233,-234
U-238 = Uranium-238

I'll

Notes:

(1) All data are validated (V) unqualified data
unless otherwise noted. See associated data
tables for full presentation including error
terms for radionuclide data.

(2) Only data elevated above background comparison
values are shown on this plate.
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